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Field 2"4 Stream 


Edited by EMERSON HOUGH 


America’s Illustrated Monthly Magazineof the 
Rop, Gun, Doc, CANOE, CAMERA, CRUISE, Ete 


Subscription Price $1.50 per Year 
15cents a copy of all Newsdealers 


The Mysteries of the Mighty 
Amazon River 


EAD the story, graphically penned by ex- 
plorer ALVAH D. JAMES, of the dis- 
coveries and facts brought to light by 

“FIELD AND STREAM’S” exploration party 
in the vast tropical wilderness drained by the 
Amazon. 

From the day when, on the Pacific coast. the 
ascent of the Andes Mountains began, the thrill 
of the narrative isupon you, and never releases 
its hold until the tale ends at the confluence of 
the great river with the Atlantic, 3,600 miles 
fromits source. 


Begin your subscription with the superb 
Christmas Number of 1903, containing the 
first installment of this Amazon story. 


Address the Publishers 
John P. Burkhard Corporation 
Dept. F. I. 35 West 21st St., New York 





Nature 
BeE&ks 


Now is the time to 
Read them 


Spring soon here and every normal 
man and woman wishes to get in 
touch with the newly-wakened life 
out of doors. See our list on a fol- 
lowing page. Whatever isn’t there 


we can procure for you at lowest rates. 


Forestry and Irrigation 


BOOK DEPARTMENT 





Printing § Publishing 


The H. M. Suter Publishing 
Co. have exceptional facili- 
ties for turning out books, 
pamphlets, calendars, Col- 
lege annuals, &c. 


All Kinds of Illustrations 
Furnished. 


To persons desiring prompt 

publication of books we can 

guarantee first class printing 

and careful proof-reading, 

relieving them of all detail 

work. 
CORRESPONDENCE INVITED. 


Hl. M. Suter Publishing Co., 


510 TWELFTH ST., N. W. 
WASHINGTON, D. C. 





GREEN 
Principles of American Forestry 


12mo, xiii X 334 pages, 73 figures, in- 
cluding many half-tones. Cloth, $1.50 


WILSON 
Trrigation Engineering 


Fourth edition, enlarged and rewritten. 
Small 8vo, xxiii X.575 pages, 41 full page 
plates, mostly half-tones, and 142 figures. 

Cloth, $4.00 
SNOW 
Che Principal Species of Wood: Their 
Characteristic Properties 

Large 8vo, xi X 2038 pages, figures in the 

text, 39 full page half-tones. Cloth, $3.50 


ELLIOTT 
Practical Farm Drainage 
12mo, 100 pages, 25 figures. Cloth, $1.00 
ELLIOTT 
Engineering for Land Drainage 


12mo, vil X 232 pages, 41 figures, 6 full 
page half-tones. Cloth, $1.50 


JOHN WILEY & SONS 
43 and 45 East 19th St. New York City 





In writing advertisers kindly mention FORESTRY AND IRRIGATION 














GXO) SCHOOLS & COLLEGES BY! 





THE 


University of the South 


Harvard University 


The Lawrence 
Scientific School 


Announces the establishment DEPARTMENTS 
of four-years’ programme of Academic Medical 
caueerts Theological Pharmaceutical 


Forestry Law Preparatory 


‘ The University of the South is situated in the 
leading to the degree of S. B. center of its woodland domain of 10,000 acres 


The School offers also profes- on the summit of the Cumberland Mountains, 


: ‘ euil 2,000 feet above sea level. 
sional COUENCA leading to the Open from March to December, the academic 
degree of S. B. in Landscape year being divided into three terms. Students 
Architecture, Engineering, from other eit PP mig gt Peverd attend the sum- 
cae . % : ar sessi Se =mber 26, in any 
Mining, Geology, Biology, mer session, July to Septem . y 
; ? department. 

Chemistry, etc. . The University domain is being lumbered ina 
Information about require- scientific manner under the direction of the 
eE * 3ureau of Forestry, U.S. Department of Agri- 
ments for admission, courses culture,and an unusual opportunity isafforded 
of study, expenses, etc., may for the preliminary study of forestry. Sewanee 
be obtained ' y addressing presents an exceptionally attractive field for 
™ the study of geology, and forest and field 

botany. 


J. L. LOVE, Secretary For further information address 


16 University Hall, Cambridge, Mass. 
N. S. SHALER, Dean. THE VICE-CHANCELLOR 


Sewanee, Tennessee 








Accurate estimates of standing timber, 
valuation surveys and working plans 
made, and expert advice on any logging, 
lumbering, or forestal proposition furn- 
ished by 


C. A. SCHENCK & CO., Biltmore, N. C. 


Consulting Forest Engineers. 





Harvard University 
THE 


Lawrence Scientific School | | /wortH:west 


degree of S.B. in Civil, Mechanical, and Electri- A 

cal Engineering, Mining and Metallurgy, Archi- 

tecture, Landscape Architecture, Forestry, Chem- 

istry, Geology, Biology, Anatomy and Hygiene 

(preparation for medical schools), Science for 

Teachers, and a course in General Science. For 

the cataingue and information, address J. L. Love, 

16 University Hall, Cambridge, Mass. 

— J : : 7R >, 
N. 8. SHALER, Dean. Fast through train service to all points 

from Chicago, Milwaukee and Peoria 

California, Alta, Placer County on the East, to Omaha, Denver, the 

Black Hills, Salt Lake City and the 
Pacific Cuast on the West, and north- 
ward to St. Paul, Minneapolis, 
A GA SSIZ HA L L Duluth, Superior, Ashland, Mar- 
quette and Sault Ste. Marie, 

is a boys’ Preparatory School in the Sierra Ne Ghe Best of Everything. 

vada Mountains. Its boys are encouraged to W. B, Kniskern, 

ride, row, swim, fish, hunt, trap, snowshoe as P. 7. M. 


out-of-school aids toward developing healthy 
manhood. 
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American Forestry Association 
President—HON. JAMES WILSON, 


SECRETARY OF AGRICULTURE. 


The American Forestry Association was organized in 
1882, and incorporated in January, 1897. It now has nearly 
three thousand members, residents of every State in the 
Union, Canada, and foreign countries. It has at all times 
been active in promoting measures tending toward the proper 
utilization of the forests and their protection from destruc- 
tion by fires and wasteful use. 

The objects of this Association are to promote : 

1. A business-like and conservative use and treatment 

of the forest resources of this country ; 

2. The advancement of legislation tending to this end, 
both in the States and the Congress of the United 
States, the inauguration of forest administration 
by the Federal Government and by the States; 
and the extension of sound forestry by all proper 
methods ; 

3. The diffusion of knowledge regarding the conserva- 
tion, management, and renewal of forests, the 
proper utilization of their products, methods of 
reforestation of waste lands, and the planting 
of trees. 

The Association desires and needs as members all who 
are interested in promoting the objects for which it is organ- 
ized—all who realize the importance of using the natural 
resources of the country in such a manner as not to exhaust 
them, or to work ruin to other interests. In particular it 
appeals to owners of wood-lands, to lumbermen and forest- 
ers, as well as to engineers, professional, and business men 
who have to do with wood and its manifold uses, and to 
persons concerned in the conservation of water supplies for 
irrigation or other purposes. 

The American Forestry Association holds annual and 
special meetings at different places in the country for the 
discussion and exchange of ideas, and to stimulate interest in 
its objects. Forestry and Irrigation, the magazine of author- 
ity in its special field, is the official organ of the Association, 
and is sent free to every member monthly. Its list of con- 
tributors includes practically all persons prominent in forest 
work in the United States, making it alone worth the cost of 
annual membership in the Association. 

The annual dues are, for regular members, $2.00, for 
sustaining members, $25.00; life membership is $100, with 
no further dues. Any person contributing $1,000 to the 
funds of the Association shall be a Patron. 


H. M. Suter, Secretary. 
Address: P. O. Box 356, Washington, D. C. 





























ORGANIZED APRIL, 1882 INCORPORATED JANUARY, 1897 


THE——— 


American Forestry Association 


OFFICERS FOR 1905 


President 
Hon. JAMES WILSON, Secretary of Agriculture 
First Vice-President, JAMES W. PINCHOT, Washington, D. C. 


Recording Secretary Corresponding Secretary 
EDWARD A. BOWERS, New Haven, Conn. H. M. SUTER, Washington, D. C. 
Treasurer, OTTO LUEBKERT, Washington, D. C. 
Directors 
JAMES WILSON HENRY S. GRAVES EDWARD A BOWERS 
WILLIAM L. HALL B. E. FERNOW GEORGE K. SMITH 
OTTO LUEBKERT F. H. NEWELL WILLIAM S. HARVEY 


GEORGE P. WHITTLESEY GIFFORD PINCHOT 
Vice-Presidents 


Sir H. G. Joly de Lotbiniere, Victoria,B.C. | William Trelease, St. Louis, Mo. 

Charles C. Georgeson, Sitka, Alaska. | Charles E. Bessey, Lincoln, Neb. 

John L. Kaul, Birmingham, Ala. | Frank W. Rollins, Concord, N. H. 

B. A. Fowler, Pheenix, Ariz. John Gifford, Princeton, N. J. 

T. P. Lukens, Pasadena, Cal. William F. Fox, Albany, N. Y. 

W. G. M. Stone, Denver, Col. C. A. Schenck, Biltmore, N. C. 

Austin F. Hawes, New Haven Conn. Wm. R. Lazenby, Columbus, Ohio. 
Henry M. Canby, Wilmington, Del. S. C. Bartrum, Roseburg, Oregon. 

John Joy Edson, Washington, D. C. William T. Little, Perry, Okla. 

Elihu Stewart, Ottawa, Ont. J. T. Rothrock, West Chester, Pa. 

Chas. H. Herty, Green Cove Springs, Fla. George Peabody Wetmore, Newport, R. I. 
R. B. Reppard, Savannah, Ga. George H. Whiting, Yankton, S. D. 

J. T. Pence, Boise, Idaho. Wm. L. Bray, Austin, Texas. 

Chas. Deering, Chicago, IIl. Luke Lea, Nashville, Tenn. 

W. H. Freeman, Indianapolis, Ind. George L. Swendsen, Salt Lake City, Utah. 
Hugh P. Baker, Ames, Iowa. George Aitken, Woodstock, Vt. 

George W. Tincher, Topeka, Kansas. D. O. Nourse, Blacksburg, Va. 


Thomas L. Burke, Seattle, Wash. 
A. D. Hopkins, Morgantown, W. Va. 
E. M. Griffith, Madison, Wis. 


S. C. Mason, Berea, Ky. 
Lewis Johnson, New Orleans, La. 


John E. Hobbs, North Berwick, Me. | ; 
Edward L. Mellus, Baltimore, Md. on Little tne wr 
Alfred Ackerman, Boston, Mass. Geo. P. Ahern, Manila, P. I. 

Filibert Roth, Ann Arbor, Mich. | Wm. R. Castle, Hawaii. 

Samuel B. Green, St. Anthony Park,Minn. | J. H. McLeary, San Juan, P. R. 


Annual Dues, $2. Life Membership, with exemption from further dues, $100. 
Sustaining Membership, $25 a year 


FORESTRY AND IRRIGATION is the official organ of the Association, 
and sent regularly to all members 


APPLICATION FOR MEMBERSHIP 








To Mr. H. M. SUTER, 
Secretary American Forestry Association 
Box 356, Washington, D. C. 
DEAR SiR: I hereby signify my desire to become a member of the American 
Forestry Association. Two dollars ($2.00) for annual dues enclosed herewit1. 
Very truly yours, 


Name— . = 


P. O. Address— 




















For Sale by FORESTRY 


AND IRRIGATION, 


Street, N. W., 


Washington, D.C. 


510 Twelfth 


IMPORTANT BOOKS ON FORESTRY 


PRINCIPLES AND PRACTICE OF FORESTRY 


Economics of Forestry, The. By 3. E. 
FERNOW. This volume treats of forests and forestry 
from the standpoint of political economy, and is 
designed to furnish a trustworthy basis for —. 
lating public policy. Price, $1.50 

First Book of Forestry, A. By FILIBERT 
RotH. An outline of the general prinziples of 
forestry, written in simple, non-technical language, 
designed particularly for the beginner. Price, $1.25 

Practical Forestry, for Beginners in 
Forestry, Agricultural Students and 
Woodland Owners. By JOHN GIFFORD. 
A good general description of the principles of 
forestry with enough technical information to pre- 
pare the beginner for more intricate problems. 

Price, $1.28 

Forest Planting. By H. NicHoLas JARCHOW: 
An illustrated treatise on methods and means of 
restoring denuded woodlan 1, with full instructions. 





Price, $1.50 
Forestry. (Schwappach.) An English transla- 
tion of ** Forstwissenschaft.”’ rice, 500. 


Hedges, Windbreaks, Shelters and 
Live Fences. By E. P. PowELL. A treatise 
on the planting, growth and management of hedges 
with information concerning windbreaks and 
shelters. Price, 50¢. 

North American Forests and Forest- 
ry. By ERNEST BRUNCKEN. This volume, exposi- 
tory in its character, is written in a style intended 
for the general reader, to whom it should convey a 
good idea of our forests and tenets of forestry. 

Price. $2.00 

Practical Forestry. By ANDREW S. FULLER. 
A treatise on the propagation, planting and cultiva- 
tion, with descriptions and the botanical and popu- 
lar names of all the indigenous trees of the United 
States, and notes on a large number of the most 
valuable exotic species. Price, $1.50 

Principles of American Forestry. By 
SAMUEL B.GREEN. Prepared especially for students 
in elementary forestry and for the general reader 
who wishes to secure a general idea of forestry in 
North America. Price, $1.50 

Profession of Forestry, The. by Gir- 
FORD PINCHOT. A pamphlet containing an address 
on that subject by Mr. Gifford Pinchot: also an ad- 
dress by Mr. Overton W. Price on ** Study in Europe 
for American Forest Students,” and a list of refer- 
ence publications for students, Price, 25¢e. 

Tree “eg yr | on Streets and High- 
ways. By Wo. Fox. A comprehensive treatise 
on tree planting p - ‘asingly presented and copiously 
illustrated in half-tones and color plates. 

@ Price, 


FOREIGN IMPORTATIONS 


English Estate Forestry. By A.C. Fors 

An authoritative volume on English forest me thods 

from the pen of a well known forester, that should 

prove of considerable interest to American readers. 
-rice, $3.60 








$1.50 


Fortwissenschaft,. (Schwappach.) Price, 40c. 
Manual of Forestry. (Schlich Five vol- 
umes, complete, or separately as follows (price, e om- 
plete, = 20): 
Vol.l. “Utility of Trees and Fund.- 
amental Principles of Silvicul- 


ture.” Price, $2.40 

Vol. JI. ¢ Formation and Tending 
of Woods Price, $3.20 
Vol. II. 


“- orest Management.’ 
Price, $3.20 


“Forest Protection.” 


*rice, $3.60 


Vol. IV. 


“Forest Utilization.”’ 
Price, 34.80 
This is perhaps the most authoritative work that 
has been issued on the technica: side of forestry, 
translated from the German. 


Vol. V. 


These hooks sent prepaid upon rece ipt of price indicated, by FORESTRY 


510 Twelfth Street, N. W., Washington, D. C. 


DENDROLOGY, BOTANY, AND IDENTIFICA- 
TION OF SPECIES 


American Woods. By RomeEynN B. HovuGuH. 
A new departure in the publication of an authorita- 
tive work illustrated with actual wood sections of 
the various species described. Three are given of 
each, viz., radial, transverse, and tangential. Is- 
sued in ten parts, per part Price, $5.00 

Among Green Trees. By JULIA ELLEN 
RoGers, This book supplies the demand for a 
nature book on trees which is more than mere sys- 
tematic studies. The book treats of general prin- 
ciples, etc., and gives tree history and life accurate- 
ly. Price, $3.00 


Familiar Trees and Their Leaves. 
By F. SCHUYLER MATHEWS. This little volume con- 
tains a large amount of interesting information 
concerning the better-known trees of the eastern 
United States, The botanical name and habitat of 
each tree is given, along with a record of the pre- 
cise character and color of its foliage. Price, $1.75 


Flora of the Northern United States 
and Canada. by Britton and BRowNeE. A 
complete and accurate key to the flora of the region 
covered. 3 vols, Price, $12.00 

Flora of the Southern States. (Chap- 
man.) This is an excellent key to the flora of the 
south, complete and accurate in its scope. 

Price, 84.00 


Forest Trees and Forest Scenery. by 
G. FREDERICK SCHWARZ. By a painstaking analysis 
of the wsthetic elements of forest scenery and its 
concomitants, Mr. Schwarz has presented the sub- 
ject in a new way, that all readers mav tind some 
new beauties and economies in the habits of trees 
and the conformation of forests. Price, $1.50 


Getting Acquainted with the Trees. 
By J. Horace MCFARLAND. A handsome volume, 
copiously illustrated, and with facts accurately pre- 
sented in an entertaining way. Price, $1.75 

Handbook of Plants. (Henderson. ) 


-*rice, $3.00 





How Plants Grow. By Asa Gray. An 
understanding of the way in which a tree grows is 
of prime importance to the forester, and the matter 
here presented is accurate and authoritative. 


rice, SOC. 


How to Tell The Trees. By J.G. Lemmon 
A pocket dictionary of the trees designed particu- 
larly for the identification of western species, and 
written in an entertaining manner. Price, 500e, 

Manual of Botany. By Asa Gray. A key to 
the flora of the northeastern states, and the most 
authoritative publication of its nature 

*rice, $1.62; field edition, $2.00 


By HARRIET L. KEELER. 





Our Native Trees. 
\ popular key to the trees of the northeastern 
United States, presented in manner giving easy 
access to the text. The book is accurate, and as far 
as possible is written in a style which would make 
it interesting to the beginner. Price, $2.00 


Our Northern Shrubs. By Harrier L. 
KEELER. ‘This volume is planned on the same 
lines as the foregoing, and describes the shrubs 
which are native to the region extending from the 
Atlantie Ocean to the Mississippi River and from 
Canada to the northern boundaries of our Southern 
states. The arrangement is by families and each 
member is given a popular and scientific desc rip- 
tion. Price, $2.00 


Principal Species of Wood; Their 
Characteristic Properties. By CHARLES 
HENRY SNOW. No attempt is made to give exhaus- 
tive descriptions of species. but the author presents 
a mass of information designed for the use and in- 
struction of woodworkers. etc., in a popular style. 
A host of concise information is brought under each 
head, and the work isa valuable one. Price, $3.50. 


AND IRRIGATION, 














Important Books on Forestry and Irrigation for sale by FORESTRY AND IRRIGATION 


510 Twelfth Street, N. W., Washington, D. C. 


Studies of Trees in Winter. By ANNE 
OAKES HUNTINGTON A description of the decidu- 
ous trees of northeastern America with keys for 
their identification in winter. written in a bright, 
entertaining style, and containing a mass of valu- 
able information. Price, $2.25 

Trees of New England. By L. L. DAME 
and Henry Brooks. This book is a small volume 
which can be easily put in the pocket and carried 
in the woods, and at the same time is the best guide 
to the identification of our New England trees of 
any of the smaller books yet published. Price, $1.50 

Trees of Northeastern America. (NEw- 
HALL.) A good general check list of the more im- 
portant trees of the northeastern United States. 

Price, $1.75 

Trees and Shrubs. By C.S.SARGENT. The 
most thorough and authoritative publication yet 
issued, and a standard work. The matter is issued 
in parts, of which there are three already published. 

Price, per part, $5.00 

Trees, Shrubs and Vines of the 
Northeastern United States. By H.E. 
PARKHURST. In this book the author describes the 
trees, shrubs, and vines of the northeastern United 
States in a popular way, the book being designed 
especially for persons who have never studied bot- 
any. To these it will appeal as a valuable guide to 
a familiarity with the salient characteristics of 
trees, shrubs and vines. Price, $1.50 

West American Cone Bearers. By J.G. 
LEMMON. Written in a simple style, this book, with 
its conveniently small size, is a ready guide to the 
conifers of the Western coast. >rice, $1.00 


DESCRIPTION OF PARTICULAR SPECIES 
AND LOCALITIES 


Adirondack Spruce, The. By GIFFORD 


Pincnot. A study of the habits of an important 
lumber tree; its rate of wood accretion per tree per 





acre, With conclusions drawn from this study as to | 


the financial possibility of practical 


{ C ] forestry in 
dealing with the species. 


Price, $1.00 


Mountains of California, The. By Joun 
Muir. No other person is so well fitted to write of 
the mountains of California as John Muir, and the 
volume presented here describes not only the moun- 
tains themselves but the trees that clothe them and 
the wild life which they harbor. Price, $1.75 


White Pine, The. By Girrorp PINcHoT 
The study of an important timber tree; its habits. 
rate of wood accretion per tree per acre, with con- 
clusions drawn as to the financial possibility of 
practical forestry in dealing with the species, ~ 

Price, $1.00 

Our National Parks. By Jonny Murr. If 
you want to learn about the glaciers, mountain 
peaks, canyons and great waterfalls of the West: 
of the habits of animals from the squirrel to the 
moose; plant life from the big trees to the wild 
flowers —in fact be brought face with nature’s 
works, this is the book. rice, $1.75 


IMPORTATIONS 


Beautiful Rare Trees and Plants. By 
the EARL OF ANNESLEY. A description of some of 
the rarer English trees, shrubs and vines, illustrated 


copiously. Price, $12.00 
Forests of Upper India and Their 
Inhabitants. By THomMas W. Wepger. This 


volume is an account of the author's life in India 
during the period shortly after 1857. It contains a 
vivid description of the country, its people, cus- 
toms, ete., with some description of its forests and 
timber wealth, Price, $5.00 





Important Philippine Woods. By Cap- 
tain GEORGE P. AHERN. This is the only authori- 
tative compilation of the more important woods of 
the Philippines, with copious illustrations, part of 
which are in color. Captain Ahern is the head of 
the Forestry Bureau of the Philippines. Price, $3.00 


BOOKS ON IRRIGATION AND DRAINAGE 


Irrigation in the United States. By F. 
H. NEWELL. The most authoritative and complete 
work on the subjeet which has yet been published, 
by the head of the Government's irrigation work. 

Price, $2 00 

Irrigation for Farm, Garden and 
Orchard. By Henry Stewart. This work is 
offered to those American farmers and other culti- 
vators of the soil who, from painful experience, can 
readily appreciate the losses which result from the 
scarcity of water at critical periods. Price, $1.00 

Irrigation and Drainage. By F. H. KING. 
While most of the existing books on these subjects 
have been written from engineering or legal stand 
points, this »ne presents in a broad yet specific way 
the fundamental principles which underlie the 
methods of culture by irrigation and drainage. 

Price, $1.50 

Farm Drainage. By JupGeE Frencnw. The 
principles, process, and effects of draining land with 
stones, wood, ditch-plows, open ditches, and espee- 
ially with tiles: including tables of rainfall, evap 
oration, filtration, excavation, capacity of pipes, 
cost and number to the acre Price, $1.00 














Land Draining. By MANLY MILes. A hand- 
book for farmers on the principles and practise of 
draining, giving the results of his extended experi- 
ence in laying tile drains Price, $1.00 


Practical Farm Drainage — Why, 
When, and How to Tile Drain. By 
C. G. Elliott. The book is aclear exposition of the 
methods of tile draining, with a discussion of the 
effects, and much valuable related matter. 

Price, 81.00 

Land of Little Rain, The. By Mrs. Mary 
AUSTIN. A nature book of the highest type. The 
volume is made up of a series of sketches of the 
human, animal, and plant life found in the region 
of the Mohave desert, Death Valley, and the Sierras, 
much of which the average person is likely to con- 
sider almost devoid of living things. Price, $2.00 


IRRIGATION ENGINEERING AND CONSTRUC- 
TIVE WORK 


Design and Construction of Dams. 
By EDWARD WEGMANN. This volume includes an 
authoritative discussion of the constructive work 
involved and the principal forms of construction. 
Masonry, rock-fill and timber dams are discussed 
extensively. Price, $5.00 


Improvement of Rivers. By B. F. THomas 


and D. A. Watt. This volume isa treatise on the 
methods employed for improving streams for open 
navigation and for navigation by means of locks 
and dams. rice, $6.50 
Irrigation Engineering. By Hersert M, 
WILsoN. This is the fourth editior Mr. Wilson’s 


popular work, and the revision and 
which it has undergone, places it at 
text books on the subject for Amer 


: irgement 
forefront of 
students. 
Price, 84.00 
Engineering for Land Drainage. By 
C.G. ELLIOTT. A manual for laying out and con- 
structing drains for the improvement of agrieul- 
tural lands. Price, $1.50 
Reservoirs for Irrigation, Water- 
power, and Domestic Water-sup- 
Ply. By JAMes DIX SCHUYLER. account of 
various types of dams and the methods and plans of 
their construction, together with a discussion of the 
available water-supply for irrigation in various sec- 
tions of arid America, distribution, application, and 
use of water; the rainfall, runoff, and evaporation 
from reservoirs, and effect of silt, et Price, $5.00 
Water Supply Engineering. By A. 
PRESCOTT FOLWELL. A treatise on the designing, 
construction and maintenance of water-supply sys- 

















tems, both city and irrigation. Price, $4.00 
Water Power. By JosepH P. Frizety. An 
outline of the development and application of the 
energy of flowing water. Price, $5.00 


These books sent prepaid upon receipt of price indicated, by FORESTRY AND IRRIGATION 
510 Twelfth Street, N. W., Washington, D. C. 











The Proceedings 


OF THE 


American Forest Congress 


held at Washington, D. C., Jan. 2 to 6, will be 
published in book form April 15, 1905. 





This volume will contain the full 
list of notable addresses and papers 
delivered at the several sessions of 
the Congress, a list of the dele- 
gates who were present, and the 
text of the resolutions adopted. 

Altogether this will form the 
most comprehensive and authorita- 
tive publication on the subject of 
forestry that has yet been issued 
in the United States. 


The price of the book will be $1.25 PosTpaip. 


Orders should be accompanied by remittance, and may be 
sent to 


H. [1. SUTER, 


Secretary American Forestry Association, 


510 Twelfth St., N. W., Washington, D. C. 
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NEWS AND NOTES 


In spite of a short ses- 
sion and a calendar 
crowded with impor- 
tant measures requiring prompt con- 
sideration, found time to 
enact some important forest legisla- 
tion at the session recently closed. The 
most important of the several meas- 
ures passed and a decided forward step 
in forest matters was the bill which 
transferred the administration of the 
national forest reserves from the De- 
partment of the Interior to the De- 
partment of Agriculture, notice of 
which was made in the February num- 
ber of Forestry AND IRRIGATION. In 
this connection it is well to state that 
beginning July ist, the Bureau of 
Forestry will be know as the “Forest 
Service.” The change of name being 
provided for in the agricultural appro- 
priation bill. 

\ matter of great importance 
was the repeal of the lieu selection 
law, which now makes it impossible for 
persons holding lands within forest 
reserves to exchange them for equal 
areas elswhere in the public domain as 
heretofore. 

In the agricultural appropriation bill 
a provision of much importance to va- 
rious the West pro- 
vides that: “The Secretary of Agri- 
culture may, in his discretion, permit 
timber and other forest products to be 
cut and from the forest re- 
serves, except in the Black Hills For- 
est Reserve, in South Dakota, and the 
forest reserves in Idaho, to be export- 
ed from the State, Territory, or Dis- 
trict of Alaska, in which said reserves 
are respectively situated.” This makes 
it possible for lumbering to be en- 
gaged in and will greatly help the 
prosperity of the regions surrounding 
the new departure in 


National Forest 
Legislation. 


Congress 


communities in 


remove d 


reserves. \ 


creating forest reserves is contained 
in a provision in the Indian Appropri- 
ation bill, which provides that the 
President may set aside by proclama- 
tion, such part as he sees fit of the 
Uintah Indian Reservation in Utah as 
a national forest reserve. Heretofore 
the President has been empowered to 
set aside forest reserves only from 
lands actually a part of the public do- 
main. The general deficiency appro- 
priation bill includes a deficiency item 
of $50,000 for the care of forest re- 
serves. A separate act authorizes the 
Secretary of the Interior to use earth, 
stone, and timber on the public lands 
and forest reserves, in the construc- 
tion of works under the National Re- 
clamation Act. Still another bill ex- 
cludes from the Yosemite National 
Park certain lands, and attaches the 
same to the Sierra Forest Reserve. A 
further act gives all persons employed 
in the forest reserve and national park 
services in the United States, author- 
itv to make arrests for the violation of 
regulations of the forest reserves and 
national parks. <A bill was also passed 
for the protection of wild animals and 
birds in the Wichita Forest Reserve, in 
Oklahoma. 

Elsewhere inthis issue 
the Public of ForEstRY ANDIRRI- 
Lands. GATION inted the 
full text of the second partial report of 


Congress and 
is pr 


ryA 


the Public Lands Commission. The 
public lands question is of such vitalim- 
portance and the report deals with it 
so clearly in a small space that we feel 
it should be in the hands of every 
reader. 

One of the most far reaching pieces 


of legislation of this latest session of 
Congress was the repeal of the lieu 
selection law, thus preventing the loca- 
tion in the future of all forest reserve 
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scrip, so-called, that is, repealing the 
right of a man or a corporation own- 
ing land within a forest reserve to re- 
linquish it to the Government and se- 
lect ‘in lieu thereof” an equal area of 
any other unreserved non-mineral pub- 
lic lands. 

The repeal of this lieu land law is 
the first recognition by Congress of 
the wise recommendations of the Pres- 
ident and his Public Lands Commis- 
sion. There are three other specific 
reform recommendations of the Pres- 
ident and the Commission, and these 
will come up for action by Congress 
at its next session. 

This is a decided step forward in 
land law reform and does away with 
one of the most notorious and scanda- 
lous forms of fraud and graft under 
the Federal land laws. Under this law 
enormous losses have been suffered by 
the Government, the right to select 
these lieu lands having been transfer- 
able and resulting in the relinquish- 
ment during the past few years of 
several million acres of comparatively 
worthless railroad-grant and other 
lands included within forest reserves, 
and the selection in their place of equal 
areas of the most valuable timber lands 
in the Northwest. 

Denuded slopes not worth 50 cents 
an acre, or bare mountain sides, ac- 
quired under other land laws at a 
nominal figure simply for the purpose 
of exchange, have been relinquished 
and lieu selections made, often worth 
according to the highest authorities, 
$20 and even $100 an acre. By these 
transactions the country has lost in the 
last few years millions of dollars. By 
the action of Congress this form of 
graft is now at an end. 


DefeatofSquare Another point wherein 
Mile Home- Congress followed the 
steads. recommendations of 
the Public Lands Commission was in 
the refusal of the Senate to enact the 
640-acre homestead laws for Colorado 
and South Dakota; although the 
House did its best to secure this square 
mile homestead legislation. In defiance 
of the strong adverse reports of the 
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Commissioner of the -General Land 
Office, the Secretary of the Interior, 
the Public Lands Commission, along 
with the special message from the 
President to Congress endorsing the 
Commission’s recommendation against 
these bills, and of the strong protest 
of Chairman Lacey, of the House 
Public Lands Committee, the House 
of Representatives passed these meas- 
ures by a vote of nearly three to one. 

This proposed legislation was con- 
sidered especially unwise just at this 
time when the Department of Agricul- 
ture is every year bringing into the 
possibilities of profitable cultivation 
millions of acres of the semi-arid 
lands, where it was proposed to apply 
these laws, through the introduction 
from abroad of drought resistant plants 
and desert species of grain and fod- 
der, and by new and improved methods 
for farming dry lands. Moreover, the 
Commission has worked out a plan of 
range control and grazing permits 
which gives the real settler all asked 
for under the 640-acre measures and 
yet avoids the danger of the absorption 
of the land into large holdings, but al- 
lows ample time and scope for the 
“dry farming” reclamation work of the 
Department of Agriculture. 

“All in all.” remarked a prominent 
advocate of both irrigation and fores- 
try, a man high in official life, “very 
much indeed has been accomplished in 
this Congress, the result of previous 
hard work. Now we have this report 
of the President’s Public Lands Com- 
mission, outlining a comprehensive 
policy for the treatment of the entire 
irrigation, forestry, and public land 
questions, and we can all stand to- 
gether on this report, and I believe 
get its provisions through the next 
Congress. The time is ripe, the coun- 
try is awake.” 

The things to be done, mentioned in 
the report, are the repeal of the noto- 
rious timber and stone act with the 
substitution of a method of stumpage 
sale by the Government, the public 
timber lands to remain in the Govern- 
ment, thus insuring reforestation and 
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protection to the water supply; the 
very radical amendment of the fraud- 
making desert land law and the com- 
mutation clause of the homestead law, 
requiring in both cases actual resi- 
dence of the settler and insuring real 
home-making. All three of these laws 
as stated in the report, have been, are, 
and will be, so long as they remain on 
the statute book, instruments of fraud, 
perjury, and great loss to the nation. 
They stand as a continual menace not 
only to a broad forestry policy, but to 
the very existence of the national irri- 
gation idea and are fast bringing about 
a condition of absolute land monopoly 
in the West. 


Supporting the Several bills desired 
Reclamation by the Reclamation 
Service. Service to more fully 
carry out the provisions of the Recla- 
mation Act, were considered and read- 
ily passed by Congress. These include 
the bill to allow the proceeds from the 
sales of the vast amount of partly used 
supplies, at the end of each season, to 
go back into the “reclamation fund,” 
instead of into the treasury, thus keep- 
ing the fund intact and operating as 
an incentive to the engineers to take 
care of their property and realize the 
most out of it. 


According tothenews- 
papers, a German 
paper manufacturerat 
Esenthal has just made an experiment 
to see how rapidly it is possible to 
transform a tree into a newspaper. As 
the story goes, three trees in the neigh- 
borhood of his factory were cut down 
at 7:35 in the morning. They were 
instantly barked and pulped, and the 
first roll of paper was ready at 9:34. 
It was lifted into an automobile and 
conveyed to the press-room of the 
nearest daily paper. The paper being 
already set, the printing began at once, 
and by 10 o'clock precisely the journal 
was on sale in the streets. The entire 
process of transformation had taken 
exactly 2 hours and 25 minutes. While 
it may be doubted that the above- 
described operation took only about 


A Lightning 
Change. 


two and a half hours, at the same time 
it serves to illustrate one of the numer- 
ous ways of turning trees into usable 
form with wonderful rapidity. 


The Illinois Federated 
Women’s Clubs—a 
federation of 268clubs 
with a membership of over 25,000— 
has taken up with serious earnestness 
the practical question of scientific for- 
estry in Illinois, and with that end in 
view has prepared and had introduced 
in the Illinois Assembly three forestry 
bills. One of these proposed laws pro- 
vides for a chair of forestry in the 
State University of Illinois, another 
for the organization and maintenance 
of a State forestry commission, ap- 
pointed by the Governor from selec- 
tions made by the Farmers’ Institute, 
the Illinois Nurserymen’s Association, 
the State Agricultural Society, the 
State Horticultural Society, and the 
chair of Forestry of the State Univer- 
sity. The third bill provides for the 
purchase of a pine tract in Ogle 
county. 


Forestry in 
Illinois. 


The legislature of Cal- 
ifornia has passed the 
act introduced by Sen- 
ator Anderson to provide for “the 
regulation of fires on, and the protec- 
tion and management of, public and 
private forest lands in the State of 
California, creating a State Board of 
Forestry * * * and creating a forestry 
fund and appropriating the moneys in 
said fund, and defining and providing 
for the punishment of certain offenses 
for violations of the provisions of this 
act, and making an appropriation 
therefor.” The State Board of For- 
estry is to consist of the Governor, 
Secretary of State, Attorney-General, 
and State Forester, which latter posi- 
tion has been created, with a salary 
of $2,400. The supervision and care 
of the State forest reserves and parks 
is in charge of the board, and the State 
Forester is empowered to lend his as- 
sistance in any cooperative work of 
the State with counties, towns, corpo- 
rations, and individuals, and directed 


Forest Law for 
California. 








COP vob pun u (Mg lisajine; ) 
yefarg yWweWwely SJUSWIUIZAOD 94} Se A1}UNOD jo WORIES SUBS 9Y} UI ‘UOZIIOM ‘AuUNOD yewely 


ch 





far 


FORESTRY AND IRRIGATION \ 


102 








&e 


1905 FORESTRY AND IRRIGATION 103 


to prepare and distribute abstracts of 
the forest laws, and appoint fire war- 
dens for as many districts as he may 
see fit to divide the State. Penalties 
are prescribed for the violation of the 
provisions of the act, and the district 
attorneys directed to prosecute vigor- 
ously all such violations. The penalty 
for wilfully, maliciously and negli- 
gently setting forest fires is put at 
not less than $so, or more than $1,000. 
An appliance to prevent the escape of 
sparks is required on all engines and 
boilers operating in or near forests, 
brush, or grass land, and the State For- 
ester is directed to see that country 
roads in various counties are cleared 
of inflammable material. An appro- 
priation of $17,000 was made for car- 
rving out the provisions of this act, 
and a section provides that the moneys 
received as penalties of violations shall 
be paid into the treasury as a State 
forestry fund. 


Formal announcement 
Yale Summer : 
School has been made of the 


fifth annual session of 
the Yale Summer School of Forestry, 
which will open July 5, 1995, and close 
August 17th. The course is designed 
for students who are considering for- 
estry as a profession, for young men 
about to enter the lumber business, 
for teachers of botany and nature 
study, for forest rangers, for wood- 
land owners, and for all other persons 
desiring to spend a summer out of 
doors and to obtain a general knowl- 
edge of forestry. The course is of 
ereat assistance to those who after- 
wards enter an advanced forest school. 
Full information can be had by ad- 
dressing Professor Henry S. Graves, 
New Haven, Conn. 
Forestry at Uni- The Department of 
versityof Neb- Forestry in the Uni- 
raska. versity of Nebraska 
reports good progress for the present 
vear. Plans were recently completed 
whereby forestry is given a permanent 
place in the curriculum of the School 
of Agriculture, and a course of several 
lectures on farm forestry is being giv- 


en there this semester. In all, some 
sixty students have been brought un- 
der instruction in forestry this year. 
Of this number about twenty are pre- 
paring for the profession. Two men 
expect to graduate from the forestry 
course in June. 

So far as time would permit, the 
department has been represented in 
the farmers’ institute work in the 
State. and as a result the number of 
applications for assistance in forest 
planting and in managing woodlots 
is increasing. A plan for planting 
jack pine in the sand hills was recent- 
ly prepared; and fifteen copies were 
mailed to applicants in February. 

At the beginning of the school year, 
the students of the department or- 
ganized the University of Nebraska 
Forest Club. This organization meets 
every two weeks. 


Mr. Charles H. Paul, 
of Philadelphia, has 
received an appoint- 
ment as engineer in the U. S. Recla- 
mation Service, and has been assigned 
to duty in connection with the Ft. 
Buford project, South Dakota. Mr. 
Paul graduated from the Massachu- 
setts Institute of Technolog ith the 
legree of C. L.., and was engaged for 
several vears with the State Board of 
Health, and the Metropolitan Water 
Board, of Boston. Since 1900 he has 
been engaged on construction work in 
connection with filters and reservoirs 
in Philadelphia. 


Mr. James L. Lytel; irrigation en- 


Reclamation 
Service Notes. 


gineer, who has been engaged for the 
past nine months at Montrose, Colo., 
in connection with the Uncompahgre 


Valley project, has received a perma- 
nent appointment under the Reclama- 
tion Service. 

Mr. John L. Mann, of New Hamp- 
shire, has received an appointment as 
assistant engineer in the Reclamation 
Service. He has been assigned to duty 
under the Belle Fourche project, in 
South Dakota. 

The following assignments have 
been made by Director Walcott, of the 
U. S. Geological Survey, in connection 








with the work of the Reclamation 
Service in Montana: 

Irwin B. Hosig, of Madison, Wis- 
consin, hydrographic aid; Charles E. 
Chipman, Ambridge, Penn., and John 
C. Cleghorn, Onawa, Iowa, engineer- 
ing aids. 

These men are appointed from the 
Civil Service list and will report to 
S. B. Robbins, engineer in charge of 
Sun River project, at Great Falls. 

In continuance of an investigation 
of the irrigation project which is being 
made in the vicinity of Holbrook, Ari- 
zona, the chief engineer has ordered 
the establishment of gaging stations 
on the Little Colorado River above 
the mouth of the Puerco, in the vi- 
cinity of Woodruff, and below the 
mouth of the Puerco in the vicinity 
of Holbrook, and also of Clear Creek 
and Chevlons Fork, which are tribu- 
taries of the Little Colorado. 


On March 1, Mr. A. 
A. Anderson, former- 
lv Special Forest Su- 
perintendent of the Yellowstone For- 
est Reserve, was made Special Forest 
Inspector of that reserve. 

Forest Inspector S. A. Barrett is 
temporarily in charge of the western 
division of the Santa Barbara Forest 
Reserve, in California. 

Forest Ranger J. R. Bell has been 
placed in charge of the San Jacinto 
and Trabuco Canyon Reserves, in Cal- 
ifornia, taking the place of former 
Forest Supervisor Bartlett, who has 
resigned. 

Forest Ranger S. N. L. Ellis has 
been placed in charge of the Stanis- 
laus and Lake Tahoe Forest Reserves, 
in California, taking the place of For- 
est Supervisor Grant I. Taggart. 

Forest Ranger L. F. Kneipp has 
been placed in charge of the Pecos 
River Forest Reserve, taking the place 
of former Forest Supervisor T. B. 
Hanna, deceased. 

The office of Forest Superintendent 
for the Northern Division of the Sier- 
ra Forest Reserve, in California, for- 
merly held by Forest Superintendent 


Forest Reserve 
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C. S. Newhall, was~ abolished on 
March I, 1905. 

The office of Forest Superintendent 
for the Southern California Forest 
Reserves, formerly held by Colonel B. 
F. Allen, was abolished on February 
I, 1905. 


Early Experi- An interesting exam- 
ment in ple of the profit in 
Forestry. conservative forest 


management in this country is fur- 
nished by Dr. S. B. Caldwell, of Pa- 
ducah, Ky., who has dealt in timber- 
lands in the southwestern part of the 
State for fifty-eight years. “In 1847,” 
says Dr. Caldwell, “I sold timber from 
a tract of land at $1 an acre, the pur- 
chaser having the privilege of remov- 
ing what he wanted and leaving what 
he did not want. He took the choice 
trees, but left a considerable amount 
standing. In 1870 I sold the timber 
from the same tract and got for it $2 
a tree. The purchaser removed an 
average of three trees per acre. In 
1884 I sold the timber from the same 
tract for the third time, and got for 
it as much as I had received at the 
second sale.” 

Dr. Caldweld’s experience in the 
woods taught him long ago the wis- 
dom of conservative forest manage- 
ment. Thirty years ago, when he 
came into possession of a tract of 
about 700 acres near Paducah, he sold 
a quantity of the timber for wagon 
stock. At that time forestry in this 
country was virtually unknown. Dr. 
Caldwell, however, was sufficiently 
foresighted to allow no trees to be 
cut except those which he selected. He 
went about in the woods and picked 
out trees whose tops and general ap- 
pearance showed they had passed their 
period of greatest vigor, and trees 
which interfered with promising 
young growth. His forest has been 
culled a number of times in the past 
thirty years, but so wisely has the 
cutting been done that to-day the land 
will average from 10,000 to 15,000 
board feet per acre. This was an ex- 
periment in forestry which has amply 
justified itself, and shows how a 
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shrewd and far-sighted man may, even 
without technical advice, secure good 
returns from his woodland without 
impairing its productive value and 
while putting himself in position to 
profit by the steady rise which is tak- 
ing place in timber values. 


The legislature of 
North Dakota recent- 
ly passed a compre- 
hensive irrigation code which follows 
closely the provisions of the suggested 
State irrigation code drawn up last 
summer by Mr. Morris Bien, of the 
U. S. Reclamation Service. This is 
the first effective legislation on the 
subject in North Dakota, and will put 
irrigation investigations there upon a 
well established and permanent basis, 
so that it is now possible to secure the 
exclusive services of a competent man 
as State engineer. ‘The first State en- 
gineer, Professor E. F. Chandler, who 
began that work last season and has 
been carrying it on in addition to his 
work as resident hydrographer for 
the U. S. Geological Survey and to 
his regular duties in the State Univer- 
sity, now transfers the office to Mr. 
A. L. Fellows, of Denver, Colo., who 
has been for the past two years district 
engineer for Colorado of the U. S. Re- 
clamation Service, and who under the 
new law is now appointed by Gover- 
nor Sarles as State engineer of North 
Dakota. 


North Dakota 
Irrigation Code. 


The agents of the 
Bureau of Forestry 
detailed to investigate 
planted groves and natural timber in 
the eastern half of the two Dakotas 
and the western third of Minnesota 
have completed their field work. The 
results of their investigations will be 
embodied in a report which will be 
published as soon as the data collected 
can be tabulated and definite conclu- 
sions drawn. 

Throughout the region investigated 
a good deal of tree planting has been 
done to meet the requirements of the 
Timber Culture Act or for protective 
purposes. Local benefits have been 


Western Tree 
Planting. 


gained by this planting, and a study of 
the results gives a good basis for sug- 
gestions looking towards still better 
results in the future. The species 
most generally tried are those which 
grow naturally in the river bottoms of 
the region, together with some which 
have been introduced from Europe. 
They are cottonwood, boxelder, green 
ash, silver maple, white willow, and 
white elm. These trees have some ad- 
mirable qualities, but are in some re- 
spects unsuited to the region. 


The ideal tree for planting on the 
prairie is one which is able to resist 
extremes of drought and temperature, 
is free from insect enemies, makes a 
rapid growth, and is at the same time 
valuable for both protective and com- 
mercial uses. Some of the conifers 
or evergreens have these characteris- 
tics in a high degree, and enough 
planting of certain species of pine, 
spruce, and larch has been done to 
prove their superiority. For future 
planting in this section the Bureau will 
probably recommend the substitution 
to a large extent of cone-bearing trees 
for some of the species which have 
been in common use. 


In the past the timber value of trees 
was a secondary consideration. Trees 
were planted for their protective value 
and for ornament. But by a proper 
choice of trees a direct profit can also 
be reaped. A species which meets 
commercial requirements will, in most 
cases, answer all other demands. This 
additional commercial benefit in tree 
planting the Bureau will emphasize in 
its forthcoming report. 

The region examined is prairie land, 
very fertile, and for the most part de- 
voted to profitable farming. But the 
hot, dry winds from the southwest 
are very injurious in summer, while 
the crops are maturing; in the long 
winters the piercing cold winds from 
the northwest are a menace to live- 
stock as well as a source of great dis- 
comfort. Hence windbreaks along the 
south, west, and north sides of farms, 
buildings, and inclosures contribute 
largely to the welfare of farm life. It 
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is of the first importance that the kinds 
of trees composing these windbreaks 
should be those which will most quick- 
ly reach the size demanded to furnish 
efficient protection, and at the same 
time permanently hold their ground 
and perform their office. In addition, 
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they should vield goed commercial 
returns. The careful consideration 
which the Bureau has given to this 
side of the question should make its 
recommendations of, great value to the 
farmers of the extensive region stud- 


ied. 



































Dam Site, Scott’s Basin, Washington. 
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Fish Lake Reservoir Site, Washington. 
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FORESTRY IN INDIANA 


SAMUEL J. RECORD 


Forest Assistant, Bureau of Forestry 


NDIANA, though in area one of 
the smallest of the Western States, 
ranks among the foremost in wealth, 
resources, and advancement. Consist- 
ent with its progress in other lines is 
its present active interest in forestry— 
an endeavor to make amends for past 
extravagance and neglect. The study 
of its problems and experiments to- 
ward their solution should prove both 
interesting and instructive. 

Topographically, the State may be 
considered a plane, with its lowest 
levels in the southwestern portions, 
where it has an elevation of about 300 
feet above sea level. The highest re- 
gion is found in the central and east- 
ern part where the general elevation 
is between goo and 1,300 feet above 
sea level. From this region the land 
slopes in every direction. The entire 
northern portion of the State is cov- 
ered deeply with glacial drift, and 
therefore, differs materially in the 
character of its soil from other re- 
gions. 

The drainage is through the St. 
Joseph to Lake Michigan, through the 
Kankakee to the Mississippi, through 
the Maumee to Lake Erie, and 
through the Wabash to the Ohio. By 
far the greater portion of the State is 
drained through the Wabash and Kan- 
kakee, while only the northeastern 
counties enter the lake drainage. 

Along these streams are rich valleys, 
once thickly.covered with the most 


valuable timber in the world. Fully 
28,000 square miles covered with 
splended oak, walnut, ash, tulip, 


cherry, maple, elm, hickory, beech and 
sycamore was once our heritage. No- 
where in America did there exist a 
more magnificent hardwood forest 
than that which clothed four-fifths of 
Indiana’s area. Invaluable as such 


timber would be to-day, it was then 
a hindrance and obstruction. It was 
a foe to progress and a terror to the 
early settler. The tide of emigration 
was on westward from New York, 
Virginia, and the Carolinas, and In- 
diana was passed by thousands seeking 
the prairies of the Western States. 
Indiana’s development began with 
the destruction of its magnificent for- 
At first there was no market 
for the timber and the best was cut 
into rails, hewed into sills, or used for 
firewood. Regular logging bees were 
held and tree after tree was felled, 
their massive trunks rolled together 
and burned. The coming of the rail- 
roads introduced improved saw-mills 
and transported their products to 
ready markets, while up to this time 
the forests had been removed mostly 
in the interests of agriculture, the de- 
sire for revenue now entered as a new 
stimulus to forest destruction. A full 
appreciation of the conditions con- 
fronting the early pioneer reveals 
how naturally this policy of forest de- 
struction was inaugurated. And now 
it is hardly to be expected that a people 
who have for three or four generations 
been so actively engaged in destroying 
the forest which obstructed their pro- 
gress should busy themselves with the 
planting of tracts with a view of es- 
tablishing other forests. The descend- 
ants have inherited the spirit of their 
fathers and have continued their work 
of clearing and destroying and wast- 
ing without due regard for changed 
conditions or thought for the future. 
We are wont to condole this de- 
struction and point with pride to our 
excellent farms, among the richest in 
the world, with their herds of cattle 
and stock of all kinds. But do we 
realize that there are in Indiana 13,- 


ests. 








| 
| 
| 





10% 


4k 





009,000 acres—more than half the 
State !—of broken waste land suitable 
for tree growth but worthless for agri- 
culture? That the total acreage of 
good timber comprises less than two 
per cent. of the total area of the State? 
And that fully 85 per cent. of the 
lumber used in our manufactories is 


2 


brought in from other States: 

Some of the disastrous effects of 
this immoderate deforestation are al- 
ready being experienced. One of the 
most noticeable results has been the 
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ests many of the industries dependent 
upon them have disappeared. This 
represents a distinct loss to the State. 
Moreover, the injurious effects upon 
climate and health, and the _ pro- 
ductiveness of the fields, though not 
matters of common notice, are none 
the less actual, and will tend to in- 
crease. While these alone might be 
sufficient reasons to warrant State 
action, they will not serve to arouse 
private interest to the point of accom- 
plishment. The tendency is to drift 





View of the William Binford woods, the largest timber being oak and yellow poplar. 
This is all virgin timber land. 


disappearance of many springs, the 
consequent failure of domestic water 
supply and the variation in volume 
regularity of streams. Rivers which 
once were navigable for good sized 
boats are so no longer, and the irregu- 
larity of their flow has rendered them 
useless for water power. Deforesta- 
tion has net been wholly responsible, 
however, for cultivation of open fields 
and the extensive underdraining of 
level areas has contributed very ma- 
terially to these results. 

With the passing of Indiana’s for- 


idly along because it requires less 
effort to adapt one’s self to changing 
conditions than to try to prevent the 
change. Sentiment alone, unaided and 
unorganized, will avail little, but its 
existence is absolutely essential to the 
success of any forestry movement. 
Such sentiment born of existing condi- 
tions and fostered by the public press, 
by civic organizations, and by private 
individuals now seeks expression in 
the form of a rational forest policy 
for the State. 

Of the three ways in which the State 
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can regulate forest matters, that is (1) 
by education and persuasion; (2) by 
restrictive measures or indirect con- 
trol, and (3) by direct ownership and 
management, only the first seems ap- 
plicable to conditions in Indiana. It 
is a splendid agricultural region where 
practically every acre of land is owned 
by actual farmers. No great rivers 
take their rise within our borders, al- 
though some quite important smaller 
rivers are fed from streams within the 
State. Great bodies of forest are un- 


annual farm crops. With a little well- 
directed effort the farmer can employ 
such areas in the growing of timber 
for posts, fuel, and lumber. When 
rightly managed these waste lands be- 
come a profitable source of revenue 
and materially increase the value of 
he farm. When the farmer has once 
1ealized this fact and acted accordingly 
the whole forest question has been 
solved, and, best of all, the solution has 
beer. effected by the parties most di- 
rectly concerned. For it is the farmer 





Small white ash grove southwest of Crawfordsville, containing four or five acres ot 
young ash trees in excellent condition. 


necessary and could not be established 
without including valuable agricultural 
land. Although the total amount of 
waste and non-agricultural land is 
enormous, it exists in relatively small 
areas well distributed over the entire 
State. On nearly every farm there 
are portions suitable for tree cultiva- 
tion. The broken lands along the 
Ohio and its tributaries, banks of 
streams, sides of ravines, steep hill- 
sides, stony areas, knolls and ridges, 
offer places where forest trees would 
be more profitable than cultivation in 


who is chiefly responsible for the pres- 
ent condition of our forests and upon 
him falls the burden of their restora- 
tion. Fortunately, he will be the first 
to derive benefit from his labor. 

The adoption of restrictive measures 
or indirect control of private property 
by the State or Government would 
meet with rmiuch opposition. The 
policy of our Government is that of 
non-interference, and should not be 
changed except in cases of urgent ne- 
cessity. 

There still remains the most impor- 
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tant province of the State—that of 
stimulating proper action by education 
and persuasive means. This could be 
accomplished, (1) by creating a fa- 
vorable sentiment among the people; 
(2) by demonstrating the practica- 
bility of forestry; (3) by aiding and 
directing the farmer’s efforts. 

The existence of a public sentiment 
favorable to forestry has been pre- 
viously remarked, but it remains for 


more valuable for other purposes ; and 
upon the ability of the forester: (1) 
to assure adequate protection to the 
forest at small expense; (2) to pro- 
duce a merchantable product within 
a reasonable time. From these it is 
evident that the best conditions for 
the practice of economic forest man- 
agement are found in just such locali- 
ties as we are now considering. Here 
tree growth is rapid, the market is 





Young Walnut (/uglans nigra) on the farm of J. N. Beach, near Linden. The wal- 
nuts were scattered thickly in a potato patch and cultivated in and then allowed 
to care for themselves. The trees are straight and well formed, about thirty feet 


high, and three to six inches in diameter. 


This farm is in a prairie region and the 


walnut grove serves as an excellent wind break for the house. The grove was 


planted in 1882. 


the State to further stimulate and di- 
rect it. It should not prove difficult 
to demonstrate the practicability of 
forestry in a region so favorable to 
it as Indiana. Ideal application of 
forestry principles to the management 
of supply forests depends upon the 
existence of: (1) favorable conditions 
for forest growth; (2) a ready market 
for both the better and inferior kinds 
of material produced; (3) soils not 


unexcelled, transportation facilities 
are of the best and desirable land is 
available. The problem appears sim- 
ple enough. How is it being solved? 

The first attempt at forest legisla- 
tion was in 1899, when the General 
Assembly of Indiana enacted a forest 
reservation law, whereby upon any 
tracts of land a portion, not to exceed 
one-eighth of the total area, could be 
selected as a permanent forest reser- 





Pe) 


1905 FORESTRY AND IRRIGATION 111 


vation and would be appraised for tax- 
ation at one dollar per acre. The land 
to be thus exempted must contain at 
least one hundred and seventy trees 
per acre, either naturally or artificially 
propagated, and must not be pastured 
until the trees have attained a diameter 
of four inches. The act makes further 
attempt at specifications which are in 
themselves devoid of tangible princi- 
ple. The law has in it much that is 








effort in the creating of a forest policy. 
The exemption act of 1899 was given 
a better trial, but has not proved suc- 
cessful. Of the many exemptions 
made, fully 99 per cent. were found 
upon examination to have failed to 
meet the requirements of the law and 
were rejected. From this it can be 
inferred either that there exists a 
dearth of eligible woodlands or that 
the owners of such were either igno- 





View of a ravine near Crawfordsville, showing the work of trees in holding the 
soil from washing. The steep slopes and shallow soil are capable of growing 
good timber. 


good, but the results of its operation 
demonstrated the difficult of accom- 
plishing much without provision for 
education. No attempt was made to 
direct the owner in his efforts to bring 
his depleted forests to the standard 
where exemption could be secured and 
consequently the total acreage was not 
increased. 

The following year a State Board 
of Forestry was created and estab- 
lished which materially increased the 
public interest in forest matters and 
marked the beginning of organized 


rant of the law or did not regard the 
financial consideration a sufficient in- 
ducement. In many instances the 
county auditors and assesors have used 
their influence against the law’s exe- 
cution. The Board is now urging that 
the act be repealed. 

The next important step was the en- 
actment of a law approved March 3, 
1903, entitled “An act to provide for 
the purchase of land by the State 
30ard of Forestry for the purpose of 
a State forest reservation, laboratory 
of forestry demonstration, and State 
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nurseries, and to provide for the man- 
agement and location of the same.” 
The purchase of two thousand acres 
of land at a cost not to exceed eight 
dollars per acre, was authorized and 
the sum of one dollar and fifty cents 
annually thereafter was to be allowed 
to defray the expenses of management 
and labor. The land was purchased 
in Clarke county, twenty miles north 
of Jeffersonville, and measures were 
at once taken to carry out the provis- 
ions of the law. Various experiments 
are to be conducted to demonstrate 
methods of silviculture, tree planting, 
and forest management. Most im- 
portant of all is the establishment of a 
State nursery wherein seedlings will 
be raised for free distribution to the 
farmers of the State. Since there are 
no forest tree nurseries in Indiana this 
action of the State will not interfere 
with any private enterprise. 

This distribution of plant material, 
though not a new idea, has never been 
undertaken by any other State. For- 
merly the chief of the Division of For- 
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estry was enjoined to make such dis- 
tribution, and did so long enough to 
be convinced “that the size of the 
country and the number of people with 
equal rights to this bounty, as well as 
the practical difficulties in handling 
such plant material, which must neces- 
sarily vary in kind according to local- 
ity, forbid the practice, or, at least, 
do not promise adequate results, ex- 
cept possibly in planting a few shade 
trees.” 

The method, however, has proved 
satisfactory in European countries 
where the State not only distributes 
material free or at cost of production, 
but also supervises the planting of it. 
the distribution, however, is made not 
to private owners, but to associations 
and communities. In this country the 
success of the undertaking depends 
upon the enthusiastic cooperation of 
the land owners and requires that the 
distribution of plant material be done 
systematically and intelligently with 
judicious supervision. 


THE KREMMLING RESERVOIR SITE 


Situated in Colorado--Largest Yet Discovered; 
Great Reclamation and Power Possibilities 


BY 


A. L. FELLOWS 


District Engineer, United States Reclamation Service 


| MMENSE reservoir sites are being 

discovered in many parts of the 
arid west. The largest of all thus far 
known is that generally designated as 
the Kremmling site, situated in Grand 
County, which is near the center of the 
northern half of the state and com- 
prises the greater portion of the upper 
drainage basin of Grand River, with 
the exception of that contained in 
Summit County drained by Blue Riv- 
er, an important tributary of the 
Grand. The two counties together 


comprise an area of about 2,790 square 





miles, covering and surrounding a 
great mountain park generally known 
as Middle Park. This vast area is, 
to all practical intents and purposes, 
a great basin, the altitude of the mea- 
dows along the river bottom being 
about 7,100 feet above sea level. The 
sides are composed of great moun- 
tain ranges, among which are the Park 
or Gore Range on the west and south- 
west, and the Continental Divide of 
the Rocky Mountains on the north, 
east and south, the peaks ascending 
to elevations of 14,000 feet or more. 
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Many of the most interesting fea- 
tures of the state of Colorado are con- 
tained within this basin. Mountain 
lakes of deepest blue surrounded by 
spruce and pine forests of a rich green 
and abounding in game; great rivers 
clear as crystal along their upper 


es at the bottom of the park, they flow 
sluggishly, turning and twisting like 
great serpents until they meet and 
combine in a mighty torrent which 
has forced its way through the Gore 
Range, which forms the western boun- 
dary of the park. 





No. 1. Kremmling Reservoir Site, from point about 500 feet high nearly over dam site. 





No. 2. Showing view from point “‘B”’ looking up Blue River over the village of Kremmling. 


courses, flowing from the high moun- 
tain peaks in which are the springs 
that form their sources, hurrying 
along almost with the speed of a rail- 
way train, but lower down in more 
level country becoming less and less 
turbulent until, along the lower reach- 


It is evident that in days long since 
past there was a great lake covering 
the lower part of this basin, and that 
an outlet has been gradually eroded 
through solid granite, deposits of sedi- 
nent filling the bottom of the basin 
at the same time until the bottom of 
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the outlet is now on the same level as 
the meadows which now constitute the 
bottom of the old lake bed. So level 
is this tract that during the spring rise 
of the Grand River and its tributaries, 
the waters are backed up from the 
gorge, forming a great lake miles in 
length and in places from one to two 
miles in width. 

Great interests depend upon the 
feasibility of the plans for the con- 
struction of this reservoir. There are 
hundreds of thousands of acres of the 
richest land along the Colorado River 
in California and Arizona, for which 
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June 17, 1902, until such time as full 
investigations shall have been made 
and the questions arising in connec- 
tion therewith be definitely settled. 

The importance of this reservoir site 
may be partially understood from the 
following figures: 

It has been estimated that a dam 
200 feet in height, with a top length 
of 371 feet, would cover a surface 
area of approximately 15,000 acres, 
and that its storage capacity would be 
nearly 1,500,000 acre-feet, the cost per 
acre-foot being about 75 cents; and 
that the discharge of Grand River is 





No. 3. View looking down from point “B’’ toward Gore Canyon, three miles away. 


a good and sufficient water supply 
should be provided. Thorough inves- 
tigations have been made with refer- 
ence to storage of water along the 
Colorado, but no feasible plan has been 
found there. The only possibility re- 
maining consists in the storage of wa- 
ter upon the upper tributaries of the 
Colorado, and, of all reservoir sites 
thus far discovered, the Kremmling 
site seems to be much the best. The 
lands covering the reservoir and dam 
site have been withdrawn from all 
entry, under the terms of the Act of 











sufficient to fill this reservoir each 
year. 

Assuming, however, that only one- 
half of this amount could be stored 
and used for irrigation purposes, the 
discharge from the reservoir would be 
approximately 5,000 cubic feet per sec- 
ond for a period of more than 7o days, 
making all necessary allowances for 
evaporation and seepage. If the en- 
tire capacity of the reservoir were to 
be utilized in storing water for irri- 
gation, there would be available 10,000 
second-feet for more than 70 days. 
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The accompanying map shows the 
181- foot contour line of the reser- 
voir. It will be seen that even at this 
level a very short dam would throw 
water back over 12 miles, while the 
width of the reservoir from arm to 
arm would also be approximately 12 
miles. If the dam were to be made 
250 feet in height, as might be done 
without difficulty, provided the amount 
of water available warranted the out- 
lay, the storage capacity might easily 
reach 2,000,000 acre-feet and the cor- 
responding length and width be 15 
miles. 


and bottom, and from which the next 
two photographs shown herewith were 
taken. Point “C” shows the approx- 
imate location of the 181-foot con- 
tour line at Red Mountain, about 7 
miles from point “A” and approxi- 
mately half way up the reservoir site. 

Photograph No. 2,‘ taken from the 
point designated above as “B,”” shows 
a view looking up Blue River, up 
which the 181-foot contour goes for 
about 6 miles. With a dam 200 feet 
in height, the village of Kremmling, 
shown in the photograph, would be 
some 80 feet under water, and it, in 





No. 4. Showing Dam Site. 


A faint idea of the reservoir site 
may be obtained from the accom- 
panying photographs: 

Photograph No. 1, taken near the 
site of the dam, and at a point approx- 
imately 500 feet about it, designated 
as “A,” shows the valley of the Grand 
at a moderately high water stage. 
Point “B” indicates the location of the 
bluff, about 3 miles from point “A,” 
along which the 181-foot contour line 
runs, about half way between its top 


turn, is about 80 feet above the mea- 
dows along the river. 

Photograph No. 3, taken from point 
“B” as designated above, looking 
down toward Gore Canyon, 3 miles 
distant, gives some idea of the im- 
mensity of the canyon. The point des- 
ignated as “A,” from which photo- 
graph No. I was taken, is approxi- 
mately 500 feet above the bottom of 
the canyon. A dam 200 feet in height 
would be so low in the canyon that 
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its top would not be visible from the 
point at which the photograph is tak- 
en, nor from any other point in the 
basin until the visitor was within a 
few hundred feet of the dam. _ It 
may be seen that, so far as physical 
conditions are concerned, a dam 1,000 
feet high could be built as readily as 
one 200 feet. 

Photograph No. 4 is a view of the 
dam site. The white lines drawn up- 
on the walls show the top of the pro- 
posed dam 200 feet in height, the dis- 
tance between these points being 371 
feet. The material is solid granite, 
and the amount of masonry required 
to block the canyon so as to store the 
enormous amount of water referred to 
above is astonishingly small. 

It will be seen that, in addition to 
the irrigation possibilities, the oppor- 
tunities for the development of power, 
both during the construction and after 
the completion of the dam, are very 
great. 

It has been estimated that by the 
constant use of about one-half of the 
available supply, more than 30,000 
horsepower should be delivered to con- 
sumers. If this estimate is correct, 
it would mean an almost inconceiv- 
able impetus to the mining industry 
of Colorado, as there are hundreds of 
mines that cannot be developed at the 
present time on account of the high 
cost of power, either steam or electric. 
It would mean cheaper lighting and 
power also for the large cities, and 
the results would be a great benefit 
to the entire state. 
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The fact of greatest importance, 
however, is that the irrigated areas 
along the Grand and Colorado rivers 
might be greatly extended by means 
of the storage of the flood waters 
during flood stages, in this reservoir. 
It is well known that without regula- 
tion the flood waters flow off so rap- 
idly that they cannot be utilized to the 
best advantage in any of the western 
streams. This regulation is contem- 
plated through the construction of a 
dam sufficiently high to store all of 
the surplus waters. 

As the forests are removed, the dis- 
charge of the mountain streams be- 
comes more and more torrential and 
less capable of control, threatening 
bridges, railway embankments, head 
gates of irrigation canals, farms and 
even towns and cities. The equaliza- 
tion of the flow by means of such a 
reservoir as is contemplated, would 
do away with these dangers, and, on 
the other hand, would guarantee the 
most satisfactory and economical use 
of water. 

Numerous other advantages of min- 
or importance might be cited, among 
which are the scenic attractions pre- 
sented by a lake from 12 to 15 miles 
in length, set among such grand sur- 
roundings as are found in Middle 
Park, and the ice crop that could be 
taken from a great lake of the altitude 
that this one would have. It is hoped 
that it will be practicable to develop, 
to its fullest possibility, this wonder- 
ful natural reservoir site. 
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VAST HIDDEN WEALTH IN THE 
SEMI-ARID REGION 


BY 


GUY ELLIOTT MITCHELL 


Secretary, The National Irrigation Association 


REAT inland conquest is being 
waged by the Department of 


AS 
Agriculture which is completely over- 
turning the time-honored theory that 
the vast areas in the West which can- 
not be irrigated can never be made 
to produce anything but a scant natu- 


ral growth of grass. The engineer 
and the ditch builder will bring under 
cultivation many millions of highly 
productive acres, but the water supply 
of the West is limited, and there will 
remain perhaps half a billion acres of 
the arid region for which there is no 
water. The aggressive work of Sec- 
retary Wilson’s department, however, 
promises fair to make a very large pro- 
portion of this land, heretofore sup- 
posed to be entirely unfit for agricul- 
ture, into farms through scientific 
methods of soil culture and the intro- 
duction of exceedingly drought-resist- 
ing plants. 

“There are no bad acres,” said Sec- 
retary Wilson. ‘We have no useless 
American acres. We will make them 
all productive. We have agricultural 
explorers in every far corner of the 
world, and they are finding crops 
which have become so acclimated to 
dry conditions similar to our own in 
the West that we will in time have 
plants thriving upon all our so-called 
desert lands. We will cover this arid 
area with plants of various sorts which 
will yield hundreds of millions of tons 
of additional forage and grain for 
western flocks and herds. Our farm- 
ers will grow this upon land now con- 
sidered practically worthless.” 

The machinery of Mr. Wilson’s de- 
partment is certainly far-reaching, its 
explorers are traversing every distant 
land in the interests of the American 


farmer, and especially from the vast 
high, dry lands of Central Asia, known 
as the Cradle of the World, where ag- 
riculture reaches back from history in- 
to dim tradition, have come some of 
the most remarkable of desert plants, 
requiring but a minimum of moisture 
to produce luxuriant yields. The ac- 
tivities of Secretary Wilson’s depart- 
ment bode ill for the continuance of 
any great stretches of our once limit- 
less great desert. 

AS GOOD FARMING LAND AS ILLINOIS. 

A student of desert reclamation 
through the agency of drouth plants, 
is Frederick V. Coville, the Chief Bota- 
nist of the Department, who is person- 
ally very familiar with the West. 
“There are millions and millions of 
acres,” said Mr. Coville, “in the strict- 
ly arid region, now considered worth- 
less for agriculture, which are as cer- 
tain to be settled in small farms as 
were the lands of Illinois. This ap- 
plies particularly to the great plateaus 
in the northern Rocky Mountain region. 
I do not hesitate to predict that the 
transformation of these barren-looking 
lands into farms through the introduc- 
tion of desert plants will be as exten- 
sive a work as the enormous reclama- 
tion through irrigation.” 

A case in point, as suggested by Mr. 
Coville, is indicated in a recent State 
report of Wyoming, which shows as 
a result of experiments near Cheyenne 
on a vast plateau 6,000 feet above the 
sea that profitable crops can be grown 
on lands which heretofore have been 
universally regarded as suitable for 
nothing but the sparse grazing of cat- 
tle and sheep. The area of this class 
of land in the Northwest is almost im- 
measurable. 
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INTRODUCING NEW PLANTS. 

David G. Fairchild, an agricultural 
explorer and in charge of the work of 
introduction of new seeds and plants, 
says that the greatest surprises will 
be in the utilization of what are now 
considered desert lands, for the grow- 
ing of special arid land crops requir- 
ing but a fraction of the moisture nec- 
essary for the growth of ordinary 
plants such as corn and wheat. “We 
are finding new plants,” he said, “from 
the far table lands of Turkestan and 
the steppes of Russia and Siberia, 
which grow luxuriantly under such 
conditions of aridity that the crops 
of the Mississippi Valley farms would 
wither and die as though scorched by 
a sirocco.” 

MACARONI WHEAT. 

Macaroni wheat affords a good in- 
stance of a crop which is capable of 
revolutionizing the values of tens of 
millions of acres of arid land 

“The macaroni wheat belt,’ said 
Mark A. Carleton, cereal specialist of 
the Bureau of Plant Industry, ‘‘ex- 
tends, on an average, the width of the 
United States, and from the 98th to 
well beyond the 102d meridian, with 
a general vielding capacity for half 
this vast area of 30 bushels per acre 
and of the other half of 15 bushels.” 

A MILLION SQUARE MILES. 

“Tt is a matter of millions of acres, 
then, for this crop?” 

“Millions! I should say so. The 
macaroni wheat country would include 
a very large fraction of a million 
square miles. Our people are but be- 
ginning to realize dimly the utterly 
vast agricultural wealth which lies lat- 
ent in this enormous area. The De- 
partment of Agriculture is pushing 
this desert reclamation with great vig- 
or. No vear goes by but that finds 
some one or two or three entirely new 
varieties or species of plants of won- 
derful drouth resistance. Macaroni 
wheat will grow with ten inches of 
rainfall and yield 15 bushels to the 
acre where ordinary wheat is an ab- 
solute failure. This is two bushels 
more than the average wheat vield for 


the United States. There are many 
other crops with as great possibilities 
and which thrive on but slight mois- 
ture, including splendid forage plants. 
[I might mention kafir corn, the sor- 
ghums, millets, brome grass, as well 
as new kinds of oats and barleys of 
wonderful drouth resisting powers, the 
emmer or speltz, and a long line of 
others. Weare constantly finding new 
grains and forage plants in the Cau- 
casus, in Algeria, Turkestan and other 
dry countries which will bring under 
cultivation amazing areas of the Great 
American Desert, now looked upon as 
absolutely unfit for agriculture. It is 
a somewhat singular thing that no men 
are so skeptical of the reality of these 
facts as the residents of this region, 
but our experiments have already 
proven what I have said to be actual 
facts, not theories.” 
A SPLENDID FORAGE CROP. 

Dr. Harvey Wiley, the Agricultural 
Chief Chemist, says that the sorghums 
form a very fine stock feed and that 
their cultivation, along with the mil- 
lets and other of the desert crops, 
where corn is an entire failure, insures 
a vast future development for that 
great section. 

SCIENTIFIC CULTIVATION. 

Improved methods of culture and 
tillage in connection with the planting 
of these hardy drouth crops will 
change the face of nature throughout 
entire States. By what is known as 
the Campbell System of Soil Culture, 
the lands of Western Kansas, Nebras- 
ka, Colorado, and, in fact, wherever 
there is a deep loam but where the 
rainfall is only 14 or 15 inches, can 
be made to produce heavy crops of 
grains, while forage plants and or- 
chards and vegetables can be very suc- 
cessfully grown. By sub-surface pack- 
ing of the soil and continual surface 
cultivation all of the meager rainfall 
is conserved in the soil for plant use. 
Professor Campbell states, and has 
demonstrated, that by this method 
“dry farming” can be carried “to the 
foot of the Rockies,” while the semi- 
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arid farm lands to the east can be made 
to produce double crops. 

All in all, if but a portion of the re- 
markable work which the Department 
of Agriculture is carrying on bears the 
fruit which the men working upon it 


predict, the country will see, in the 
next decade or two, a development of 
the one-time supposed useless and fear- 
ful Great American Desert which will 
be a source of increasing, astonishment 
tothe conservative agricultural student, 


CREATION OF FOREST RESERVES A 
BENEFIT TO MINERS 


BY 


JOHN D. LELAND 


Bureau of Forestry 


AS! of June 3, 1878 (20 Stat., 88), 
pre vides: 

“That all citizens of the United 
States, and other persons, bona fide 
residents of the State of Colorado, or 
Nevada, or either of the Territories 
of New Mexico, Arizona, Utah, Wy- 
oming, Dakota, Idaho or Montana, 
and all other mineral districts in the 
United States, shall be and are hereby 
authorized and permitted to fell and 
remove, for building, agricultural, 
mining, or other domestic purposes, 
any timber or other trees growing or 
being on the public lands, said lands 
being mineral, and not subject to en- 
try under existing laws of the United 
States, except for mineral entry, in 
either of said” * * * “districts of which 
such citizens or persons may be at the 
time bona fide residents, subject to 
such rules and regulations as the Sec- 
retary of the Interior may -prescribe 
for the protection of the timber and 
the undergrowth growing upon such 
lands, and for other purposes.” 

Miners on public lands outside of 
forest reservations are, therefore, re- 
stricted to the use of timber on mineral 
lands in the mineral district where the 
mine is located. There is no provis- 
ion of law whereby they can purchase 
timber at a nominal price. The public 
lands falling within the provisions of 
said act are subject to speculative cut- 
ting; and are open to gross frauds, 


not only against the United States but 
against the legitimate miner. There 
is no protection from the danger of 
fires, or from the danger of the ex- 
haustion of the supply of suitable tim- 
ber for mining purposes, because both 
the miner and the speculator cut the 
choicest timber and leave the tops and 
lops and other rubbish to invite de- 
structive fires. 

The Act of June 4, 1897 (30 Stat., 
34-30), under which the forest re- 
serves are administered, provides that: 

“Any mineral lands in any forest 
reservation which have been or which 
may be shown to be such, and subject 
to entry under the existing mining 
laws of the United States and the 
rules and regulations applying thereto, 
shall continue to be subject to such 
location and entry, notwithstanding 
any provision herein contained.” 

It also provides that: 

“The Secretary of the Interior may 
permit, under regulations to be pre- 
scribed by him, the use of timber and 
stone found upon such reservations, 
free of charge, by bona fide settlers, 
miners, residents, and prospectors for 
minerals, for firewood, fencing, build- 
ings, mining, prospecting, and other 
domestic purposes, such timber to be 
used within the State or Territory, 
respectively, where such reservation 
may be located.” 

The said Act further provides: 
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“Nor shall anything herein prohibit 
any person from entering upon such 
forest reservations for all proper and 
lawful purposes, including that of 
prospecting, locating, and developing 
the mineral resources thereof: Provid- 
ed, That such persons comply with the 
rules and regulations covering such 
forest reservations.” 

This law, therefore, places the min- 
eral lands within forest reservations 
on the same footing with mineral 
lands outside of forest reservations, 
and in addition provides the free use 
of timber and stone. 

By the rules and regulations pre- 
scribed by the Secretary of the Inte- 
rior (see circular of December 12, 
IQOI ) companies and corporations are 
held not to come within the meaning 
of the act; and they are, therefore, not 
entitled to the free use of timber and 
stone; but a company or corporation 
may use the timber on its own claim, 
or on any one of its group of claims, 
in development work. The said act 
of June 4, 1897, however, provides for 
the sale of certain timber within forest 
reservations, so that mining compa- 
nies and corporations are provided 
with material at their very doors at 
a minimum of cost, and in a legitimate 
business-like way. 

The utility of this sale provision of 
the law, and its great advantage to 
mining companies within forest reser- 
vations is forcibly illustrated in the 
Black Hills Forest Reserve in South 
Dakota, where the Homestake Mining 
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Company alone has -used under pur- 
chase millions upon millions of feet 
of timber from the reserve. Where 
would this company get an adequate 
supply of timber except for the forest 
reserve and the timber sale provision 
of the act under which the reserve is 
administered by the Interior Depart- 
ment? The cost of this timber to the 
company is practically nominal; the 
advantage to the reserve is the sys- 
tematic method of cutting required 
and in handling the tops and lops. My 
understanding is that the mining com- 
panies in the Black Hills Reserve 
would consider it a calamity to have 
the reserve abolished, and that they 
have a full appreciation of the advan- 
tage to their industry of reserved over 
non-reserved lands. 

In the Prescott Forest Reserve, in 
Arizona, where considerable mining 
is done, the mine owners are at pres- 
ent face to face with the adverse con- 
ditions brought about by the unsys- 
tematic methods and destructive forces 
obtaining before the reserve was cre- 
ated, and now find it difficult to obtain 
a sufficient quantity of timber for their 
uses. 

It should be evident to those who 
give the subject careful consideration, 
that a well protected supply of material 
right at hand at normal cost is more 
advantageous to the mine owner than 
an uncertain, unprotected supply to be 
obtained, if at all, from the speculator, 
or by questionable means. 


YELLOW PINE IN THE SOUTHWEST 


The Bureau of Forestry has Been Studying This Im- 
portant Tree in Colorado, Arizona, and New Mexico 


OMMERCIALLY, the most im- 
portant tree of Arizona, New 
Mexico, and southwestern Colorado is 
the western yellow pine. It is known 
locally as Black Jack, and in the lum- 
ber trade is frequently called white 
pine. The tree furnishes material for 


all kinds of local construction; the 
towns of Durango, Albuquerque, and 
Flagstaff are monuments to its exceed- 
ing usefulness and value. The quan- 
tity of western yellow pine lumber 
shipped to other parts of the country 
at present is small, but it is rapidly in- 
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creasing. Owing to the distance from 
the eastern markets, shipments are 
largely in the form of highly finished 
material, such as doors and moulding. 
These enter into successful competi- 
tion in the Chicago market with simi- 
lar products made of white pine, which 
the better grades of western yellow 
pine much resemble. 

In the Southwest this species is 
found scattered over the slopes of the 
Rocky Mountains at altitudes between 
6,000 and 9,000 feet. There are three 





product of these mills is consumed in 
Colorado. The Denver and Rio Grande 
Railroad affords the principal means 
of transportation, and is one of the 
largest users of the timber for ties, 
bridges, and general construction 
work. 

The second region is in west central 
New Mexico, in the Zuni Mountains. 
This timber area is smaller than the 
former—only fifty miles in length by 
eighteen miles wide. The stand of 
pine is more uniform than that of the 











Open Forest of Western Yellow Pine on Summit of Chiricahua Mountains, Arizona; 
altitude 9,000 feet 


regions, however, where it extends 
over large areas in practically pure 
stands. 

The first of these is in extreme 
southwestern Colorado and northwest- 
ern New Mexico. Here a belt of 
western yellow pine forest, twenty-five 
miles wide, runs northwest and south- 
east for one hundred miles. There are 
six important mills operating in this 
territory, supported mainly by Denver 
trade and capital. A great part of the 


Colorado forest, however, and over a 
large part of the area it is of better 
development. The Colorado timber is 
estimated to yield from 3,000 to 4,000 
board feet per acre; the Zuni timber 
will average from 4,000 to 6,000 board 
feet per acre. Stands of from 10,000 
to 25,000 feet per acre occur quite fre- 
quently in the Zuni Mountains, but are 
rare in Colorado. Lumbering has just 
commenced in the Zuni Mountains, 
and only one mill of consequence is 
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working at present. The logs are at its best it approaches or equals that 


hauled by rail over one hundred miles 
to the mill. The output will be largely 
finished material, which will be con- 
sumed locally, or shipped to nearby 
states and into Mexico. 

The third and largest region occu- 
pies a strip from twenty to fifty miles 
wide and over 300 miles long, extend- 
ing from central Arizona southeast 
into New Mexico. The greater part 
of this tract is included within Federal 
forest reserves. The timber is practi- 
cally continuous over the whole sec- 
tion, and is pure yellow pine, if can- 
yons, mountain tops, and some dry 
slopes, where spruce, fir, and juniper 
occur, are excepted. This is the lar- 
gest area of pure pine forest in the 
Southwest. Owing to the varied to- 
pography and to local conditions, the 
stand of timber is not uniform, but 








A good specimen of Western Yellow Pine, 
48 inches in diameter, Santa Catalina Moun- 
tains; altitude 7,600. 


of the Zuni Mountains. 

There are two large mills in Arizona 
cutting the pine from private lands 
within the boundaries of the forest re- 
serve. Like the mill operating in the 
Zuni Mountains, they are band mills 
having dry kilns and planers, and are 
equipped to turn out a product in no 
way inferior to that of eastern mills. 
The better grades of lumber are manu- 
factured into doors, siding and mould- 
ing, and the lower grades into boxes 
for vegetables and fruit, or sold locally 
for building material. 

Fire, overgrazing, and drought are 
the principal evils with which the pine 
forests of the Southwest have to con- 
tend. Fires have been universal, 
though of late they usually have been 
confined to restricted areas. One fire 
rarely does serious damage to mature 
timber, but many of the old trees now 
standing are more or less injured by 
repeated burnings, and where condi- 
tions have been favorable, as in dense 
stands with much undergrowth and 
litter, mature timber has occasionally 
been killed outright. The greatest fire 
loss has been through the destruction 
of young pines from a few inches in 
height to trees under six inches in di- 
ameter. 

Overgrazing is a serious hindrance 
to tree reproduction. It is an evil of 
comparatively recent development, and 
its effects are most frequently seen in 
the forest of the lower elevations, 
where there is less moisture than is 
found further up in the mountains. 
Large bands of sheep passing and re- 
passing over restricted areas destroy 
young pine seedlings in great number 
by trampling them, and, during years 
of drought, when the growth of for- 
age is scant, the sheep are forced by 
hunger to eat many plants they would 
otherwise neglect. Under these cir- 
cumstances young pines are stripped 
of their buds and foliage,and are either 
killed or badly stunted in growth. 

Drought is perhaps the principal 
factor in determining the distribution 
of this pine on the lower elevations. 
Ordinarily vellow pine produces seed 
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plentifully every second or third year, 
but in this section drought often inter- 
feres with the development of the seed 
or prevents their germination. If a 
good seed year meets a moist season 
excellent reproduction results, but if 
drought continues for several years, 
seeds are not produced, or very many 
of the seedlings die. Yellow pine is, 
however, a hardy tree, and if the seed- 
lings obtain a year’s growth a good 
number may live through succeeding 
droughts. 

The study which has brought out 
these facts reveals conditions and pos- 
sibilities of great importance to Colo- 
rado, Arizona, and New Mexico. The 
forests of this region are a valuable 
source of lumber for home use and for 
the maintenance of important indus- 
tries. The timber is good, the forests 
are easily logged, and industries other 
than farming and grazing are needed 
for a rounded development of the re- 
gion. Without these forests the rail- 
roads also would be forced to haul 
their construction supplies long dis- 
tances. Most of the land in the forest- 
ed area is too high to be irrigated, but 
if the tree growth is fostered the land 
which it occupies may become an im- 
portant factor in the conservation of 
water for the development of agricul- 
ture in adjacent regions. The rainfall 
in this section is largely the product of 
brief, heavy thunderstorms, or it comes 
as snow during the winter. Gentle, 
continuous rains are rare. This condi- 
tion emphasizes the need for a forest 
cover on all the slopes, for when the 
hills are bared by injudicious lumber- 
ing, fire, or overgrazing, the storm 
waters rush rapidly to the bottom, 
bearing great quantities of soil and 
rock, or the snow melts with undesir- 
able rapidity under the direct rays of 
the sun. 

For successful reproduction of pine 
on lumbered areas, fire and overgraz- 
ing —the two controllable agencies 
most destructive at the seedling stage 
—must be controlled. On the moist 
slopes and high elevations seed bear- 
ing and reproduction are relatively 
abundant, forage plants are plentiful, 








Black Jack type of the Western Yellow Pine. 


and water holes and streams are nu- 
merous, hence there is little danger to 
seedlings from trampling or browsing, 
as is evidenced by the very excellent 
reproduction often found in places 
which have been sheep grazed for 
years. Here fires are the greatest dan- 
ger, as there is more grass and litter to 
feed them than at lower levels and on 
dry slopes. A very careful fire patrol 
of such territory, keeping close watch 
on sheep herders and campers during 
the periods when the forest is free 
from snow, will insure good reproduc- 
tion of pine over these moist areas. 
On the lower and drier slopes over- 
grazing is the most destructive agent 
working against reproduction. Good 
seed years are less frequent, the quan- 
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tity of seed is smaller, and the condi- 
tions for germination are often very 
poor, so that reproduction is meager 
as compared to other areas. Owing to 
the scant growth of grass and the light 
isolated litter due to the open condi- 
tion of'the forest here, fires are infre- 


Trampling and browsing of seedlings 
are the determining factors of repro- 
duction on these areas. By regulating 
the number of sheep to be pastured on 
any given area, limiting the length of 
the grazing season, keeping the bands 
of sheep moving, and not allowing 

















Excellent reproduction on a Range which has been grazed by sheep and cattle for 
twenty-five years. 


quent and very restricted in extent, 
and the grazing further reduces the 
ability of fire to spread by reducing 
the amount of inflammable material. 
Scant forage and isolated watering 
places cause a closer working of local- 
ities adjacent to such watering places. 


them to be held on small tracts. near 
water holes chosen as handy camping 
places by the herders, the greater part 
of the danger from overgrazing can 
be avoided or reduced to a minimum, 
and a fair reproduction can be secured 
in these least favorable localities. 
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SECOND REPORT OF PUBLIC LANDS 
COMMISSION 


A Document Touching a Vital National Problem that 
Deserves the Most Careful Reading by all Citizens 


1. This report is based on a broad 
general view of the public-land situa- 
tion, not on specific cases. 

2. The present laws are not suited 
to meet the conditions of the remain- 
ing public domain. 

3. The agricultural possibilities of 
the remaining public domain are un- 
known. Provision should be made to 
ascertain them, and, pending such as- 
certainment, to hold under Govern- 
ment control and in trust for such use 
the lands likely to be developed by 
actual settlers. 

4. The right to exchange lands in 
forest reserves for lands outside should 
be withdrawn. Provision should be 
made for the purchase of needed pri- 
vate lands inside forest reserves, or 
for the exchange of such lands for 
specified tracts of like area and value 
outside the reserves. 

5. The former recommendation for 
the repeal of the timber and stone act 
is renewed and emphasized. 

6. The sale of timber from unre- 
served public lands should be author- 
ized. 

7. The commutation clause of the 
homestead act is found on examination 
to work badly. Three years’ actual 
residence should be required before 
commutation. 

8. The desert-land law is found to 
lead to land monopoly in many cases. 
The area of a desert entry should be 
reduced to not exceeding 160 acres. 
Actual residence for not less than two 
years should be required, with the 
actual production of a valuable crop 
on one-fourth the area and proof of 
an adequate water supply. 

g. After thorough investigation of 
the grazing problem your Commission 
is opposed to the immediate application 
of any rigid system to all grazing 


lands, but recommends the following 
flexible plan: 

(a) Authority should be given to 
the President to set aside grazing dis- 
tricts by proclamation. 

(b) Authority should be given the 
Secretary of Agriculture to classify 
and appraise the grazing value of 
lands in these districts ; to appoint such 
officers as the care of each district 
may require; to charge and collect a 
moderate fee for grazing permits, and 
to make and apply appropriate regula- 
tions to each district, with the special 
object of bringing about the largest 
permanent occupation of the country 
by actual settlers and home seekers. 

10. The fundamental fact that char- 
acterizes the situation under the pres- 
ent public-land law is this, that the 
number of patents issued is increasing 
out of all proportion to the number 
of new homes. 


SECOND PARTIAL REPORT OF THE PUBLIC 
LANDS COMMISSION. 


Sir: This Commission, appointed 
October 22, 1903, to report upon the 
condition, operation, and effect of the 
present land laws, and to recommend 
such changes as are needed to effect 
the largest practicable disposition of 
the public lands to actual settlers who 
will build permanent homes upon 
them, and to secure in permanence the 
fullest and most effective use of the 
resources of the public lands, submit- 
ted to you a partial report dated 
March 7, 1904, which was printed as 
Senate Document No. 188, Fifty- 
eighth Congress, second session. In 
this report reference was made to the 
magnitude of the problems and to the 
fact that it was not then practicable to 
reach definite conclusions on a num- 
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ber of the more intricate questions. 

Since the time of making this first 
report many meetings of the Commis- 
sion have been held and special topics 
have been assigned to experts for their 
detailed investigation. The members 
of the Commission have individually 
and collectively studied many of the 
subjects assigned to it. During the 
year 1904 each member spent much 
time upon the public lands, making 
personal inquiries into existing condi- 
tions and discussing public-land ques- 
tions with public men and citizens gen- 
erally. 

The Commission now respectfully 
submits to you a further partial report. 

There is in preparation an appendix 
containing special reports prepared for 
the Commission, upon which, in part, 
the conclusions here presented are 
based. The Commission desires to 
express to you its high appreciation 
of the valuable assistance and support 
it has received from officers of the 
General Land Office, the United States 
Geological Survey (especially the Re- 
clamation Service), and the bureaus of 
Plant Industry and Forestry of the 
United States Department of Agricul- 
ture. 


PROBLEMS PRESENTED. 


The total area of the public lands 
of the United States, exclusive of 
Alaska, was 1,441,436,160 acres, of 
which 473,836,402 acres still remained 
on June 30, 1904. The latter figure, 
of nearly half a billion acres, while but 
a third of the original area, is still 
enormous. Even to see typical exam- 
ples of these lands in each of the States 
or larger political divisions would re- 
quire months of arduous travel. To 
obtain a full comprehension of all the 
physical conditions would require 
years of research. This fact is em- 
phasized because it appears in the gen- 
eral discussion of public-land ques- 
tions by hundreds or thousands of in- 
dividuals that as a rule each man sees 
only certain phases of a group of prob- 
lems and from his own viewpoint 
brings argument to bear for or against 
any one conclusion. Specific cases are 


cited to show that certain land laws 
should be repealed or revised, or 
should be allowed to remain, and in- 
stances are given of the beneficial re- 
sults of such action. 

A correct decision must be based not 
upon individual cases but upon the 
broadest attainable knowledge of pre- 
vailing tendencies and results. In a 
hundred cases it may be possible to 
find 10 excellent illustrations of the 
beneficial workings of a law, and yet 
the remaining 90 cases show without 
doubt that the law on the whole is not 
good. It is only when large groups 
of facts are comprehended and ana- 
lyzed that the real conditions appear. 

ANTIQUATED LAND LAWS. 

In our preceding report reference 
was made to the fact that the present 
land laws do not fit the conditions of 
the remaining public lands. Most of 
these laws and the departmental prac- 
tices which have grown up under them 
were framed to suit the lands of the 
humid region. It is evident that the 
decisions often contemplate conditions 
such as prevail in the Mississippi Val- 
ley and Middle West. Judging cases 
by arbitrary rules of evidence and con- 
sidering only such facts as may be pre- 
sented under these rules, there is much 
elementary and essential knowledge 
of which cognizance cannot be taken. 

The changes we recommend in the 
land laws are required not only be- 
cause some of the present laws are 
wholly unsuited to existing conditions, 
but also in part because some of these 
laws as originally drawn contemplated 
certain conditions or practices which 
have been gradually modified by va- 
rious rulings or decisions. In short, 
the precedents established and which 
now have practically the force of law 
have so completely modified the ap- 
parent object of the original statute 
that the statute and the prevailing 
conditions appear to be wholly un- 
connected. ‘The effect of laws passed 
to promote settlement is now not in- 
frequently to prevent or retard it. 


LAND CLASSIFICATIONS. 
The agricultural possibilities of the 
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remaining public lands are as yet al- 
most unknown. Lands which a gen- 
eration or even a decade ago were sup- 
posed to be valueless are now produc- 
ing large crops, either with or without 
irrigation. This has been brought 
about in part by the introduction of 
new grains and other plants and new 
methods of farming and in part by 
denser population and improved sys- 
tems of transportation. It is obvious 
that the first essential for putting the 
remaining public lands to their best 
use is to ascertain what that best use 
is by a preliminary study and classifi- 
cation of them, and to determine their 
probable future development by agri- 
culture. 

Until it can be definitely ascertained 
that any given area of the public lands 
is and in all probability forever will 
remain unsuited to agricultural devel- 
opment, the title to that land should 
remain in the General Government in 
trust for the future settler. 

For example: The passage of the 
reclamation act (June 17, 1902) made 
certain the disposition to actual set- 
tlers of large areas of land which up 
to that time had been considered as 
valueless. Other areas, which are too 
high and barren to have notable value 
even for grazing, are now known to 
have importance in the future develop- 
ment of the country through their ca- 
pacity to produce forest growth. The 
making of wells will give an added 
value to vast tracts of range lands for 
which the water supply is now scanty. 
In short, because of possible develop- 
ment, through irrigation, through the 
introduction of new plants and new 
methods of farming, through forest 
preservation, and grazing control, the 
remaining public lands have an impor- 
tance hitherto but dimly foreseen. 

In view of these facts it is of the 
first importance to save the remaining 
public domain for actual home build- 
ers to the utmost limit of future pos- 
sibilities and not to mortgage the fu- 
ture by any disposition of the public 
lands under which home making will 
not keep step with disposal. To that 
end your Commission recommends 


(see p. 12) a method of range control 
under which present resources may be 
used to the full without endangering 
future settlement. 

After the agricultural possibilities 
of the public lands have been ascer- 
tained with reasonable certainty, pro- 
vision should be made for dividing 
them into areas sufficiently large to 
support a family, and no larger, and 
to permit settlement on such areas. It 
is obvious that any attempt to accom- 
plish this end without a careful classi- 
fication of the public lands must nec- * 
essarily fail. Attempts of this kind 
are being made from time to time, and 
legislation of this character is now 
pending, modeled on the Nebraska 
640-acre homestead law, which was 
passed as an experiment to meet a cer- 
tain restricted local condition. This 
act (33 Stat., 547) permits the entry 
of 640-acre homesteads in the sand- 
hill region of that State. Whether in 
practice the operation of this law will 
result in putting any considerable num- 
ber of settlers on the land is not yet 
determined. 

Your Commission is of opinion, af- 
ter careful consideration, that general 
provisions of this kind should not be 
extended until after thorough study of 
the public lands has been made in each 
particular case, because to do so con- 
troverts the fundamental principle of 
saving the public lands for the home 
maker. Each locality should be dealt 
with on its own merits. Even if it 
should ultimately appear that this law 
has worked beneficially in Nebraska it 
would be no means follow that such a 
law might be safely applied to other 
regions different in topography, soil, 
and climate. No arbitrary rule should 
be followed, but in each case the area 
of the homestead should be determined 
by the acreage which may be necessary 
to support a family upon the land, 
either agriculture, or by grazing if ag- 
riculture is impracticable. Until such 
acreage is determined for each locality, 
any new general law providing a meth- 
od of obtaining title to the public lands 
would, in the opinion of your Commis- 
sion, be decidedly unsafe. 
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LIEU LANDS. 


Careful study has been given by 
your Commission to the subject of 
forest-reserve lieu-land _ selections. 
These selections have given rise to 
great scandal, and have led to the 
acquisition by speculators of much 
valuable timber and agricultural land 
and its consolidation into large hold- 
ings. Furthermore, the money loss to 
the Government and the people from 
the selection of valuable lands in lieu 
of worthless areas has been very great. 
There has been no commensurate re- 
turn in the way of increased settle- 
ment and business activity. Public 
opinion concerning lieu-land selections, 
by railroads in particular, has reached 
an acute stage. The situation is in 
urgent need of a remedy, and your 
Commission recommends the repeal of 
the laws providing for lieu-land selec- 
tions. 

A partial remedy by Executive 
action has already been applied by 
carefully locating the boundaries of 
new forest reserves, and thus limiting 
lieu-land selections to comparatively 
insignificant areas. The last annual 
message to Congress declares definitely 
that— 

The making of forest reserves with- 
in railroad and wagon-road land-grant 
limits will hereafter, as for the past 
three years, be so managed as to pre- 
vent the issue, under the act of June 
4, 1897, of base for exchange or lieu 
selection (usually called scrip). In all 
cases where forest reserves within 
areas covered by land grants appear 
to be essential to the prosperity of set- 
tlers, miners, or others the Govern- 
ment lands within such proposed forest 
reserves will, as in the recent past, be 
withdrawn from sale or entry pending 
the completion of such negotiations 
with the owners of the land grants as 
will prevent the creation of so-called 
scrip. 

There are now lands in private own- 
ership within existing forest reserves, 
and similar lands must to a limited 
extent be included in new reserves. 
Therefore, a method is required by 
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which the Government may obtain 
control of non-agricultural holdings 
within the boundaries of these re- 
serves. Your Commission recom- 
mends the following flexible plan: 
Upon the recommendation of the Sec- 
retary of Agriculture, when the public 
interest so demands, the Secretary of 
the Interior should be authorized, in 
his discretion, to accept the relinquish- 
ment to the United States of any tract 
of land within a forest reserve covered 
by an unperfected bona fide claim law- 
fully initiated or by a patent, and to 
grant to the owner in lieu thereof a 
tract of unappropriated, vacant, sur- 
veyed, non-mineral public land in the 
same State or Territory and of ap- 
proximately equal area and value as 
determined by an examination, report, 
and specific description by public sur- 
veys of both tracts, to be made on the 
ground by officials of the Government. 
When exchange under these conditions 
cannot be effected, lands privately 
owned within forest reserves should 
be paid for in cases where the public 
interest requires that such lands should 
pass into public ownership. The Sec- 
retary of the Interior should be author- 
ized to take the necessary proceedings 
as rapidly as the necessary funds are 
provided. 


TIMBER AND STONE ACT. 


The recommendations made for the 
repeal of the timber and stone act in 
the previous report are renewed and 
emphasized. Additional facts showing 
the destructive effect of this law have 
strengthened the belief of your Com- 
mission that on the whole its operation 
is decidedly harmful. This law has 
been made the vehicle for innumerable 
frauds, and the Government has lost 
and is still losing yearly vast sums of 
money through the sale of valuable 
timber lands to speculators, and hence 
indirectly to large corporations, at a 
price far below their actual value. 
From the passage of the act, June 3, 
1878, to June 30, 1904, 55.372 claims 
for 7,596,078 acres of timber land were 
patented under its provisions, and on 
last date 7,644, claims for 1,108,380 
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acres were pending. Many transfers 
of land patented under this law are 
made immediately upon completion of 
title, often on the same day, to indi- 
viduals and companies. In this way 
a monopoly of the timber supplies of 
the public-land States is being created 
by systematic collusion. Under the 
existing rules and practices of the 
courts it is difficult to prove this col- 
lusion, except in cases of open fraud, 
and it is therefore practically impossi- 
ble to secure conviction. Further- 
more, under bona fide compliance with 
the actual provisions of the law the 
effect is almost equally bad. The law 
itself is seriously defective. 

It has been urged in behalf of this 
act that it enables poor men to enjoy 
the bounty of the Government by ob- 
taining tracts of timber which they can 
afterwards sell with advantage. A 
careful study seems to show, on the 
contrary, that the original entrymen 
rarely realize more than ordinary 
wages for the time spent in making the 
entry and completing the transfer. 
The corporations which ultimately se- 
cure title usually absorb by far the 
greater part of the profit. 

In addition to the direct loss to the 
Government from the sale of the lands 
far below their real value, timber lands 
which should have been preserved for 
the use of the people are withdrawn 
from such use, and the development 
of the country is retarded until the 
corporations which own the timber see 
fit to cut it. The bona fide settler who 
comes into a country, the timber re- 
sources of which have thus been ab- 
sorbed, may be very seriously ham- 
pered by his inability to secure timber 
except from a foreign corporation. 
All of the timber land has often passed 
beyond his reach, and the development 
of his farm may be retarded and his 
expenses greatly increased because he 
can no longer obtain the necessary 
supplied of fuel, rails, posts, and lum- 
ber. 

As in the case of other laws, in- 
stances of the beneficial operation of 
this act may be cited, but when it is 
considered from the point of view of 





129 


the general interest of the public it be- 
comes obvious that this law should be 
repealed. 
SALE OF TIMBER ON THE PUBLIC LANDS, 
Necessity for the enactment of a law 
authorizing the sale of timber on non- 
reserve public land is becoming more 
evident, and the recommendations 
made in the preceding report of this 
Commission are reiterated. For the 
best use of the public lands it is abso- 
lutely essential to hold public timber 
for sale when needed and in quantities 
necessitated by the continuous growth 
of prevailing industries. Provision 
should also be made for a limited free- 
use right by miners and actual settlers. 
COMMUTATION CLAUSE OF THE HOME- 


STEAD ACT. 


In the preceding report a statement 
was made that our investigations re- 
specting the operations of the commu- 
tation clause of the homestead law 
were still in progress. We were not 
at that time prepared to recommend its 
repeal. Investigations carried on dur- 
ing the past year have convinced us 
that prompt action should be taken in 
this direction and that, in the interest 
of settlement, the commutation clause 
should be greatly modified. 

\ careful examination of the dis- 
tricts where the commutation clause 
is put to the most use shows that there 
has been a rapid increase of the use of 
this expedient for passing public lands 
into the hands of corporations or large 
landowners. The object of the home- 
stead law was primarily to give to each 
citizen, the head of a family, an 
amount of land up to 160 acres, agri- 
cultural in character, so that homes 
would be created in the wilderness. 
The commutation clause, added at a 
later date, was undoubtedly intended 
to assist the honest settler, but like 
many other well-intended acts its orig- 
inal intent has been gradually per- 
verted until now it is apparent that a 
great part of all commuted homesteads 
remain uninhabited. In other words, 
under the commutation clause the 
number of patents furnishes no index 
to the number of new homes. 
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To prove this statement it is only 
necessary to drive through a country 
where the commutation clause has 
been largely applied. Field after field 
is passed without a sign of permanent 
habitation or improvement other than 
fences. The homestead shanties of 
the commuters may be seen in various 
degrees of dilapidation, but they show 
no evidence of genuine occupation. 
They have never been in any sense 
homes. 

Investigations have been carried on 
where the commuted homesteads are 
notable in number. The records of 
some of the counties examined show 
that 90 per cent. of the commuted 
homesteads were transferred within 
three months after acquisition of title, 
and evidence was obtained to show 
that two-thirds of the commuters im- 
mediately left the State. In many in- 
stances foreigners, particularly citizens 
of Canada, came into this country, de- 
clared their intention of becoming citi- 
zens, took up homesteads, commuted, 
sold them, and returned to their native 
land. 

The reasons given for adhering to 
the commutation clause are diverse 
and many of them are cogent when 
applied to individual cases. It is said, 
for example, that the commuter de- 
sires to raise money for use in improv- 
ing his place. This is often true, but 
in the majority of cases the records 
show that the commuter immediately 
leaves the vicinity. The frequency of 
loans is traceable in many places di- 
rectly to the activity of agents of loan 
companies, who are often United 
States commissioners also, eager first 
to induce settlement and then to make 
these loans on account of the double 
commission received. Later they se- 
cure the business which accrues to 
them through the foreclosure and 
transfer of the property. The true 
working of the commutation clause 
does not appear until after foreclosure 
upon the maturity of the loans. 

One significant fact brought out by 
the investigation is that a large portion 
of the commuters are women, who 
never establish a permanent residence 


and who are employed temporarily in 
the towns as school-teachers or in do- 
mestic service, or who are living with 
their parents. The great majority of 
these commuters sell immediately upon 
receiving title, the business being 
transacted through some agent who 
represents his client in all dealings and 
prepares all papers. 

The commutation clause, if it is to 
be retained to cover special cases, 
should be effective only after not less 
than three years’ actual—not construc- 
tive—living at home on the land. Un- 
der present practice, the commutation 
period being fourteen months, six 
months of this time is generally taken 
to establish residence, so that only 
eight months remain. This time is 
usually arranged to include the sum- 
mer, so that the shack built need not 
be habitable in severe winter weather, 
and the residence on the land may con- 
sist merely in a summer outing. Ob- 
viously it is essential that residence 
should be far more strictly defined. It 
is probable that lax interpretation and 
enforcement of the provisions of the 
law regarding residence is responsible 
for more fraud under the homestead 
act than all other causes combined. 

It may be urged that the frauds 
which have taken place under the oper- 
ations of the commutation clause are 
due largely to lax administration. The 
fact is that the precedents established 
by decisions rendered on special cases 
have so far weakened the powers of 
administration that additional legisla- 
tion is necessary. 


DESERT LAND LAW. 


In the preceding report the opinion 
was expressed that the desert-land law 
should, for the present, at least, be 
allowed to stand, with a few changes 
in detail. It was believed that, with 
the experience of the past for guid- 
ance, it would be possible to enforce 
this law so that its essential provisions 
could be complied with. More careful 
analysis, however, of the operations 
of this act and of the practices which 
have grown up has led your Commis- 
sion strongly to the conclusion that 
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that this law should be modified in 
essential particulars. 

Your Commission recommended last 
year the repeal of the assignment 
clause. This provision has been made 
the convenient vehicle for evading the 
spirit of the law and for facilitating 
the acquisition of lands in large hold- 
ings. The law limits the amount 
which one person or association of 
persons may hold, by assignment or 
otherwise, prior to patent, to 320 acres 
of such arid or desert lands. The 
most common form of attempted evas- 
ion of this requirement is for two or 
three individuals to form themselves 
into a corporation, each individual 
member of the corporation securing, 
by entry or assignment, 320 acres of 
such lands and the corporation as such 
320 acres. These same _ individuals 
then form another corporation under 
an entirely different name and procure 
an assignment of another 320 acres, 
and this process is continued indefi- 
nitely. 

The Gerieral Land Office has within 
the past year endeavored to put a stop 
to this practice by holding that a cor- 
poration or association of persons is 
not qualified to receive a desert-land 
entry by assignment where its individ- 
ual members, either singly or in the 
aggregate, are holding 320 acres of 
such arid or desert lands. This rul- 
ing, if enforced, will tend to lessen 
the evils resulting from large holdings 
prior to patent, but it is not deemed 
possible to secure adequate control of 
this question unless the law prohibits 
assignments of desert-land entries. By 
repealing that provision of the law and 
requiring the claimant to show that 
he has made the entry for his own 
use and benefit and not for the 
benefit of any other person or cor- 
poration and that he has made no 
agreement by which the title shall 
inure to any other person or cor- 
poration, the evils incident to large 
holdings of such lands under the sanc- 
tion of law will be materially lessened. 

It is a striking fact that these large 
holdings of desert land are not re- 
claimed and devoted to their best use. 


Three hundred and twenty acres of 
irrigable land is entirely too much for 
for economical handling by one per- 
son. On the other hand, inspection 
shows that in the same locality and 
under the same climatic conditions the 
homestead entries, where not com- 
muted, are reclaimed and utilized. 

The desert-land act as it stands 
upon the statute books appears to have 
many features which commend it, but, 
as before stated, the practices govern- 
ing it have largely nullified its good 
features, and the resulting evils can- 
not be fully overcome without legisla- 
tion. 

The area of the desert entry should 
be cut down from 320 acres to not ex- 
ceeding 160 acres, and discretion 
should be given to the Secretary of 
the Interior to cut it down still further 
where it is apparent that intensive cul- 
tivation is practicable. A farm of 320 
acres, if irrigated, is entirely too large 
for a single family, and its possession 
simply prevents other settlers from 
coming into the country. Further- 
more, it makes land monopoly easy 
and induces speculation. 

Actual living at home on the land 
for not less than two years should be 
required before patent. Your Com- 
mission cannot understand why any 
settler should be given both a home- 
stead anda desert entry, either of which 
without the other should suffice, under 
the law, to furnish him a home. The 
desert-land law should be a means of 
settlement, and actual bona fide resi- 
dence should be rigidly required. 


The actual production of a valuable 
crop should be required on not less 
than one-fourth of the area of the en- 
try. At present, as a rule, the greater 
part of the desert entries are never 
actually watered. Hundreds of desert 
entries were examined by mmbers of 
the Commission in the last year, and 
the great majority of them were found 
to be uninhabited, unirrigated, unculti- 
vated, and with no improvements 
other than a fence. This applies both 
to desert entries upon which final 
proof is now being offered and to 
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other entries to which title has been 
given. 

It is a fact that a very small propor- 
tion of the land disposed of under the 
terms of the law has actually been re- 
¢laimed and irrigated, and scrutiny of 
many hundreds of desert entries now 
passing to final proof shows that in the 
majority of cases these lands are not 
actually utilized, but are being held for 
speculative purposes. Owing to sev- 
eral causes, among which are the lax- 
ity of some of the State laws govern- 
ing appropriation of water for irriga- 
tion purposes, and the insufficiency of 
the water supply, considerable difficul- 
ty has been encountered in administer- 
ing that provision of the desert-land 
laws which requires a claimant to have 
a permanent water right based on 
prior appropriation. Very often the 
waters of a stream are exhausted by 
other appropriators before the time 
when the claimant goes through the 
form of posting notices, recording his 
claim, and complying with other essen- 
tials of the State law. Notwithstand- 
ing this, he furnishes the testimony of 
two witnesses that the water thus ap- 
propriated has been used in reclaiming 
his land, and that the supply is ade- 
quate for that purpose. While this 
showing, on its face, indicates a com- 
pliance with law, the fact remains that 
the water supply, if any at all, is not 
sufficient to permanently reclaim the 
land. 

The ownership of stock in a pro- 
jected irrigation ditch which does not 
exist in fact, or the ownership of a 
pump temporarily installed, has often 
been accepted, in connection with such 
testimony, as proof of the possession 
of water. Many alleged irrigation 
ditches or reservoirs are familiar to 
members of the Commission which are 
utterly inadequate to irrigate a square 
rod, and upon the strength of such 
.works patent has frequently issued to 
320 acres of land. 

Frauds committed through conven- 
tional forms of perjury and through 
lack of proper verification of the facts 
as to the reclamation of the land justi- 
fy the taking of immediate and radical 
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steps in the revision of the law. The 
law should absolutely require an actual 
adequate water supply, and the limits 
as to quantity should be defined. 

In short, the law should render im- 
possible the continuance of the prac- 
tices by which desert lands without 
water, without cultivation, and with- 
out crops are passed into the posses- 
sion of claimants. 


GRAZING LANDS. 


The great bulk of the vacant public 
lands throughout the West are un- 
suitable for cultivation under the pres- 
ent known conditions of agriculture, 
and so located that they cannot be 
reclaimed by irrigation. They are, 
and probably always must be, of chief 
value for grazing. There are, it is es- 
timated, more than 300,000,000 acres 
of public grazing land, an area ap- 
proximately equal to one-fifth the ex- 
tent of the United States proper. The 
exact limits cannot be set, for with 
seasonal changes large areas of land 
which afford good grazing one year 
are almost desert in another. There 
are also vast tracts of wooded or tim- 
bered land in which grazing has much 
importance, and until a further classi- 
fication of the public lands is made it 
will be impossible to give with exact- 
ness the total acreage. The extent 
is so vast and the commercial interests 
involved so great as to demand in the 
highest degree the wise and conserva- 
tive handling of these vast resources. 

it is a matter of first importance to 
know whether these grazing lands are 
being used in the best way possible for 
the continued development of the 
country or whether they are being 
abused under a system which is detri- 
mental to such development and by 
which the only present value of the 
land is being rapidly destroved. 

At present the vacant public lands 
are theoretically open commons, free 
to all citizens; but as a matter of fact 
a large proportion have been parceled 
out by more or less definite compacts 
or agreements among the various in- 
terests. These tacit agreements are 
continually being violated. The sheep- 
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men and cattlemen are in frequent 
collision because of incursions upon 
each other’s domain. Land which for 
vears has been regarded as exclusively 
cattle range may be infringed upon by 


large bands of sheep, forced by 
drought to migrate. Violence and 
homicide frequently follow, after 


which new adjustments are made and 
matters quiet down for a time. There 
are localities where the people are 
utilizing to their own satisfaction the 
open range, and their demand is to be 
let alone, so that they may parcel out 
among themselves the use of the 
lands; but an agreement made to-day 
may be broken to-morrow by chang- 
ing conditions of shifting interests. 

The general lack of control in the 
use of public grazing lands has re- 
sulted, naturally and inevitably, in 
overgrazing and the ruin of millions 
of acres of otherwise valuable grazing 
territory. Lands useful for grazing 
are losing their only capacity for pro- 
ductiveness, as, of course, they must 
when no legal control is exercised. 

It is not yet too late to restore the 
value of many of the open ranges. 
Lands apparently denuded of vegeta- 
tion have improved in condition and 
productiveness upon coming under 
any system of control which affords a 
means of preventing overstocking and 
of applying intelligent management to 
the land. On some large tracts the 
valuable forage plants have been ut- 
terly extirpated, and it is impracticable 
even to reseed them. On other tracts 
it will be possible by careful manage- 
ment for the remaining native plants 
to recover their vigor and to distri- 
bute seeds, which will eventually re- 
store much of the former herbage. 
Prompt and effective action must be 
taken, however, if the value of very 
much of the remaining public domain 
is not to be totally lost. 

The conclusions as to grazing 
reached by your Commission were 
based : 

First. Upon the results of long ac- 
quaintance with grazing problems in 
the public-land States on the part of 
each member of your Commission. 
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Second. Upon the results of careful 
examinations made for the Commis- 
sion of the grazing systems of the 
State of Texas, the State of Wyoming, 
the Union and Northern Pacific rail- 
roads, and of the Indian Office in 
the case of permits to stockmen for 
the use of Indian lands suitable for 
grazing, and of the grazing conditions 
throughout the West. A map has 
been prepared showing the general lo- 
cation and area of the summer, winter, 
and year-long ranges, and the sections 
which are largely dependent upon a 
temporary water supply for their utili- 
zation in grazing, and those where 
there has been extensive development 
by wells and windmills. We believe 
that this map will be found exceed- 
ingly valuable and interesting in the 
consideration of all grazing problems, 
and it is therefore submitted in the 
appendix. 

Third. Upon the results of a meet- 
ing called to confer with the Commis- 
sion by the National Live Stock 
\ssociation in Denver early in August, 
1904, which was attended by the Sec- 
retary of Agriculture and by represen- 
tative stockmen from all the grazing- 
land States and ‘Territories. The 
opinion of the stockmen present was 
almost unanimous in favor of some 
action on the part of the Government 
which would give the range user some 
right of control by which the range 
can be kept from destruction by over- 
crowding and the controversies over 
range rights can be satisfactorily elim- 
inated, the only question being as to 
the most satisfactory method by which 
such right may be obtained. 

Fourth. Upon 1,400 answers re- 
ceived to a circular letter addressed to 
stockmen throughout the West. These 
answers show that under the present 
system the pasturing value of the 
ranges has deteriorated and the carry- 
ing capacity of the lands has greatly 
diminished ; that the present condition 
of affairs is unsatisfactory; that the 
adoption of a new system of manage- 
ment would insure a better and more 
permanent use of the grazing lands; 
that a certain improvement in range 








134 FORESTRY AND IRRIGATION March 


conditions has already been brought 
about by range control on the forest 
reserves, and that the great bulk of 
the western stockmen are definitely in 
favor of Government control of the 
open range. 

Fifth. Upon facts presented at 
many public meetings held through- 
out the West and upon innumerable 
suggestions which have been received 
and considered. 

Your Commission concurs in the 
opinion of the stockmen that some 
form of Government control is neces- 
sary at once, but is opposed to the 
immediate application of any definite 
plan to all of the grazing lands alike, 
regardless of local conditions or actual 
grazing value. Thé following plan is 
intended to bring about the gradual 
application to each locality of a form 
of control specifically suited to that 
locality, whether it may be applicable 
to any other locality or not. Your 
Commission recommends that suitable 
authority be given to the President to 
set aside, by proclamation, certain 
grazing districts or reserves. To the 
Secretary of Agriculture, in whose 
Department is found the special ac- 
quaintance with range conditions and 
live-stock questions which is absolute- 
ly necessary for the wise solution of 
these problems, authority should be 
given to classify and appraise the 
grazing value of these lands, to ap- 
point such officers as the care of each 
grazing district may require, to charge 
and collect a moderate fee for grazing 
permits, and to make and apply defi- 
nite and appropriate regulations to 
each grazing district. These regula- 
tions should be framed and applied 
with special reference to bringing 
about the largest permanent occupa- 
tion of the country by actual settlers 
and home seekers. All land covered by 
any permit so given should continue 
to be subject to entry under reason- 
able regulations notwithstanding such 
permit. 


MINING LAWS. 


Your Commission has not vet found 
it possible to take up the extremely 
important subject of the revision of 


the mining laws with the thorough- 
ness which it deserves. From the evi- 
dence already submitted it is obvious 
that important changes are necessary, 
both in the United States and Alaska. 
The Commission hopes to treat this 
matter more at length in a subsequent 
report. 
RIGHTS OF WAY. 


Year after year the question of 
rights of way across the public lands 
and reservations has been called to the 
attention of the Congress in the re- 
ports of the Secretary of the Interior 
and the Commissioner of the General 
Land Office. The laws on this subject 
are numerous and apparently often in- 
congruous. Rights of way are granted 
contingent upon the execution of work 
within a definite time, but decisions 
and practices are now in force under 
which it has become almost impossi- 
ble to divest the public lands of the 
incubus of these rights, granted con- 
ditionally in the first place, but still in 
existence, although the conditions were 
not fulfilled. 

Rights such as these are very nu- 
merous. They lie dormant until actual 
development has begun to take place, 
either under the reclamation act or 
otherwise; then they appear in enor- 
mous numbers to the very serious 
hindrance of new enterprises. Your 
Commission is engaged on a study of 
this subject and will report hereafter 
upon it. 

AGRICULTURAL LANDS IN FOREST RE- 
SERVES. 

Attention is called again to the rec- 
ommendation of your Commission in 
its previous report that entry of 
agricultural lands included in  for- 
est reserves be permitted under 
surveys by metes and bounds, and 
special emphasis is directed to the rec- 
ommendation, which is here renewed, 
that in such cases actual residence at 
home on the land be rigidly required 
and that no commutation be allowed. 


LARGE AND SMALL HOLDINGS. 


Detailed study of the practical op- 
eration of the present land laws, par- 
ticularly of the desert-land act and 
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the commutation clause of the home- 
stead act, shows that their tendency 
far too often is to bring about land 
monopoly rather than to multiply 
small holdings by actual settlers. The 
land laws, decisions, and practices 
have become so complicated that the 
settler is at a marked disadvantage in 
comparison with the shrewd business 
man who aims to acquire large proper- 
ties. Not infrequently their effect is 
to put a premium on perjury and dis- 
honest methods in the acquisition of 
land. It is apparent, in consequence, 
that in very many localities, and per- 
haps in general, a larger proportion 
of the public land is passing into the 
hands of speculators and corporations 
than into those of actual settlers who 
are making homes. 

This is not due to the character of 
the land. In all parts of the United 
States known to your Commission 
where such large holdings are being 
acquired the genuine homesteader is 
prospering alongside of them under 
precisely the same conditions. Wher- 
ever the laws have been so enforced 
as to give the settler a reasonable 
chance, he has settled, prospered, built 
up the country, and brought about 
more complete development and larger 
prosperity than where land monoply 
flourishes. Nearly everywhere the 
large landowner has succeeded in mo- 
nopolizing the best tracts, whether of 
timber or agricultural land. There 
has been some outcry against this con- 
dition. Yet the lack of greater protest 
is significant. It is to be explained by 
the energy, shrewdness, and influence 
of the men to whom the continuation 
of the present condition is desirable. 

Your Commission has had inquiries 
made as to how a number of estates, 
selected haphazard, have been ac- 
quired. Almost without exception col- 
lusion or evasion of the letter and 
spirit of the land laws was involved. 
It is not necessarily to be inferred that 
the present owners of these estates 
were dishonest, but the fact remains 
that their holdings were acquired or 
consolidated by practices which can- 
not be defended. 


The disastrous effect of this system 
upon the well-being of the nation as a 
whole requires little comment. Under 
the present conditions, speaking broad- 
ly, the large estate usually remains in 
a low condition of cultivation, whereas 
under actual settlement by individual 
home makers the same land would 
have supported many families in com- 
fort and would have yielded far great- 
er returns. Agriculture is a pursuit 
of which it may be asserted absolutely 
that it rarely reaches its best develop- 
ment under any concentrated form of 
ownership. 

There exists and is spreading in the 
West a tenant or hired-labor system 
which not only represents a relatively 
low industrial development, but whose 
further extension carries with it a 
most serious threat. Politically, so- 
cialy, and economically this system is 
indefensible. Had the land laws been 
effective and effectually enforced its 
growth would have been impossible. 

It is often asserted in defense of 
large holdings that, through the op- 
eration of enlightened selfishness, the 
land so held will eventually be put to 
its best use. Whatever theoretical con- 
siderations may support this statement, 
in practice it is almost universally 
untrue. Hired labor on the farm can- 
not compete with the man who owns 
and works his land, and if it could the 
owners of large tracts rarely have the 
capital to develop them effectively. 

Although there is a tendency to sub- 
divide large holdings in the long run, 
yet the desire for such holdings is so 
strong and the belief in their rapid in- 
crease in value so controlling and so 
widespread that the speculative motive 
governs, and men go to extremes be- 
fore they will subdivide lands which 
they themselves are not able to utilize. 

The fundamental fact that charac- 
terizes the present situation is this: 
‘hat the number of patents issued is 
increasing out of all proportion to the 
number of new homes. 

Respectfully submitted. 

W. A. RICHARDS. 
F. H. NEWELL. 
GIFFoRD PINCHOT. 











A GREAT HARDWOOD FOREST 


The Eight Principal Species of the Southern Appala- 
chians Have Been Studied by the Bureau of Forestry 


HE greatest area of hardwood for- 
est and the largest supply of 
hardwoods in the United States are in 
the region comprising the Southern 
Appalachian Mountains and the coun- 
try lying between them and the Missis- 
sippi River. For the last two or three 
years the Bureau of Forestry has been 
carefully studying this region, which 
is rich in commercial species, especial- 
ly yellow poplar, white, red, black, and 
chestnut oak, chestnut, white pine, and 
hemlock. A study was first made of 
the proportion of each of these species 
in the various types of forest, their 
merchantable vield, and their rate of 
growth. Last summer, eleven agents 
of the bureau were assigned to an in- 
vestigation of the market conditions 
governing the logging and use of each 
of these species, and twelve more to a 
study of the important characteristics 
of each tree and the possibilities of 
each under management. The data 
obtained in this and previous studies 
are now being formulated for publica- 
tion. Several bulletins will be issued, 
one of a general character discussing 
the conditions of the region as a whole, 
the others dealing with the several 
species particularly. 

The field study covered more than 
400 counties, and included all of Ten- 
nesee, Kentucky, and West Virginia, 
the extreme western part of Maryland, 
the western portions of Virginia and 
the two Carolinas, and the northern 
parts of Georgia and Alabama. The 
bureau agents first visited the lumber 
centers of each county to interview the 
mill men and lumber dealers. Infor- 
mation was sought especially on these 
points: The remaining stands of tim- 
ber and their quality; the annual cut 
and the uses to which it is put; land 
and stumpage values, the cost of log- 
ging and milling, and the prices of the 
finished product; the methods of log- 


ging employed, the specifications for 
timber in common use, and how these 
specifications are changing; and the 
principal markets for lumber. The 
object of this preliminary work was to 
gain a thorough understanding of the 
market and business conditions pre- 
vailing in the hardwood regions. Such 
knowledge was necessary before the 
men could go into the woods and work 
out intelligently the best and most 
practical methods of handling the for- 
ests. 

The study of the general forest con- 
ditions and the characteristics of each 
of the important species followed. This 
study included inquiry into the re- 
quirements of each species as to light, 
soil, and moisture, its seeding and re- 
productive capacity, its form and de- 
velopment in different types of forest, 
and the ways in which the various 
species affect each other in the compe- 
tition for place and light; also the 
present methods of cutting, waste in 
logging, and the effects of logging 
upon the forest. To determine the 
chances of natural reproduction un- 
der existing logging methods, second 
growth and culled lands in all stages 
were carefully studied. The effects of 
fire and grazing upon the forest were 
also considered. Until the voluminous 
data thus obtained have been tabulated 
and compared absolute figures and 
conclusions cannot be announced, but 
sufficient progress has been made to 
warrant some general statements of 
conclusions. 

For market value and amount of 
standing timber yellow poplar and 
white oak are the two most important 
trees of the region. These species 
were formerly found throughout al- 
most the entire region in merchantable 
quantities, but they have been cut so 
extensively where there are transpor- 
tation facilities that it is now usually 
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AfHardwood Forest Showing Good Specimens of the Tulip Tree,”or Yellow 
Poplar, (Liriodendron tulipifera). 








FORESTRY AND IRRIGATION March 


138 











“OPIS UTBIUNO P219A09-ys910,4 [eoIdAT 























1905 


necessary to go back a long distance 
into the woods to find first-class stands 
of either of them. Poplar attains 
magnificent size in the coves of the 
mountain districts and in the rich river 
bottoms of central Tennessee and Ken- 
tucky, but its best development is 
reached in the higher mountains of 
Tennessee and North Carolina. White 
oak reaches its best development in the 
river valleys of Tennessee and Ken- 
tucky. White poplar always forms a 
small proportion of the timber of the 
area; it very often forms a large pro- 
portion of the merchantable timber. 
White oak is present in very much 
greater numbers than poplar over the 
region as a whole, and occasionally 
forms over 50 per cent of the stand. 

Lumbering has had a serious effect 
on the reproduction of both poplar and 
white oak. When the white oak is cut, 
as a general rule it is partially replaced 
by inferior species, as the red and 
black oaks. Thus in many cases where 
the virgin stand contained over 50 per 
cent of white oak, the second crop con- 
tains less than 10 per cent. Often 
when poplar has been lumbered, only 
the best trees have been cut, and as 
these were comparatively few in num- 
ber and occurred at irregular intervals 
the forest has not been opened up 
enough to let in sufficient light to allow 
young poplars to start growing. In 
addition, poplar seedlings are very 
easily injured by fire; even slight 
ground fires kill them. 
been very common throughout the re- 
gion, and thus successful reproduction 
of poplar has often been greatly hin- 
dered. 

Hemlock occurs over a small por- 
tion of the region, and white pine over 
a still smaller part ; both confine them- 
selves to the mountainous sections. As 
a rule hemlock has not been considered 
merchantable, because it is generally 
impossible to log and sell it in northern 
markets in competition with hemlock 
from Michigan and Pennsylvania. The 
little remaining white pine is lumbered 
in a few localities on a large scale, and 
the supply will soon be exhausted. 


Fires have . 
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Chestnut is very abundant. It forms 
a large proportion of the stand in the 
mountain districts, but decreases in 
quantity westward, until it practically 
disappears in western Tennessee and 
Kentucky. Mature chestnut is dam- 
aged more severely by fire than any of 
the other species of the region. A 
considerable part of its mature timber 
is defective for this reason. Much of 
the timber is also wormy. In the past 
but little chestnut has been cut for 
lumber, but the output is now increas- 
ing. A new use for chestnut, which 
has developed very rapidly in the last 
few years, is for making tannin ex- 
tract. For this purpose all grades and 
sizes of chestnut above about five inch- 
es in diameter are used. There are a 
number of factories making the ex- 
tract,one of which consumes 150 cords 
of this wood daily. This industry 
makes possible the utilization of the 
limbs and tops and the defective chest- 
nut which otherwise would be wasted, 
and materially assists in conservative 
management by making this timber 
more valuable and cleaner logging 
practicable. 

Chestnut oak is abundant in the 
mountains, its stand decreasing west- 
ward. It is confined chiefly to the 
ridges, and in most sections is short- 
bodied and of little value for sawlogs. 
It is usually expensive to lumber be- 
cause of its inaccessibility. The chief 
value of chestnut oak in this region 
has been for tanbark, for which, in 
some places, it has been largely cut. 

Red and black oak are most Abun- 
dant in the western lowland part of the 
region, where they often form over 70 
per cent of the stand. In addition to 
their use in large amounts for lumber 
and slack cooperage, they are also now 
extensively cut along the navigable 
rivers for railroad ties, for which pur- 
pose preservative treatment has recent- 
ly made them available. These oaks 
form but a relatively small part of the 
forests in the eastern mountainous dis- 
tricts, where in the past almost none of 
them have been cut, owing to their 
low market value. But now lumber- 
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men who are operating in the moun- 
tains take these oaks along with the 
poplars and white oaks. 

There are a number of large perma- 
nent mills, but over the region as a 
whole most of the lumbering is still 
done by portable mills. These move 
through the timber, and the cutting is 
cleaner than it formerly was. This 
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turing plants depend upon it for mill 
supplies. The most important of these 
industries are those using hardwoods 
for slack and tight cooperage, for lum- 
ber, furniture, finishing, railroad ties, 
tannin extract, and wagon stock. In 
addition to furnishing wood for all 
these and other purposes, the forest of 
this region has a vital function to per- 











View of a deforested hillside, showing effect of erosion, Southern Appala- 
chian Region. 


heavier cutting, on account of the re- 
quirements of the two most important 
species, poplar and white oak, for 
light, is usually a good thing for the 
future crop, especially for poplar re- 
production. 

The demands upon this hardwood 
forest are enormous and varied. Great 
industries employing large manufac- 


form in protecting a watershed upon 
which a number of states depend for a 
constant supply of water. It is doubt- 
ful whether the Bureau of Forestry 
has ever undertaken a more important 
study, and its forthcoming bulletins 
should prove very valuable to many 
commercial interests as well as to for- 
estry in general. 
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RECLAMATION 


SERVICE NEWS 


Public and Private Enterprise--Sun River 
District--Surveys in North Dakota 


HE relation between public and 
private enterprise has been the 
subject of some controversy since the 
passage of the Reclamation Act. It 
was assumed by many that the recla- 
mation engineers would confine their 
operations to developments which of- 
fered no attractions to private enter- 
prise, such as the construction of stor- 
age reservoirs on oOver-appropriated 
streams, or the building of canals to 
divert the water from unused streams 
into rivers where scarcity existed. In 
other words, that the Reclamation 
Service should be confined to opera- 
tions which would tend to the general 
amelioration of conditions existing in 
the arid regions, without coming into 
commercial relations with the land or 
people benefited by its action. While 
this would be vastly more satisfactory 
to those charged with the execution of 
the Reclamation Act, it would not 
carry out the provisions of the law 
that the amounts expended should be 
repaid by the lands benefited. This 
provision of the Reclamation Act 
makes it the first duty of its executives 
to select for its operations feasible 
projects, in which the owners of the 
land can afford to repay to the Recla- 
mation Fund the actual amounts ex- 
pended in their reclamation. 

The fact that the funds used under 
the Reclamation Act are relieved from 
interest charges makes many projects 
feasible which could not be profitably 
carried out by private enterprise, but 
this is more than offset by the peren- 
nial hopefulness of the private pro- 
moter. Every possibility of irriga- 
tion development in the arid region 
has been exploited at some time by 
somebody, and if it should be held 
that the Reclamation Service should 
not interfere with private enterprise, 
it must either cease its operations or 
confine them to projects so utterly 


chimerical that there would be no hu- 
man possibility of the return of the 
money expended. 

While it should be the policy of the 
service to cooperate with and assist all 
legitimate private irrigation develop- 
ment, it should not allow a false sense 
of fairness to deprive any community 
of the opportunity to effect its devel- 
opment along the broadest possible 
lines, and it would be anything but 
fair to such a community to decide 
that an attempt to irrigate its lands 
had created a mortgage upon them, 
and that they must be left to be ex- 
ploited for private profit, regardless 
of the wishes of those most vitally 
interested. It is the rule that where- 
ever the Reclamation Service has 
started its investigations, it has found 
some part of its project overlapping 
lands which are being exploited by 
private enterprise. In such cases if 
there is a reasonable probability that 
the enterprise will be carried out, its 
lands should not be included, unless 
their exclusion would cripple the pro- 
ject, and in this case some equitable 
arrangement should be made with the 
interests involved. 


SUN RIVER DISTRICT, MONTANA. 


Extensive plans have been formu- 
lated by the U. S. Reclamation Ser- 
vice for work during the coming sea- 
son in the Teton and Sun River Dis- 
trict, Montana. They involve recon- 
naissance and detailed surveys of res- 
ervoir sites and irrigable lands, the 
running of canal lines and examina- 
tion of new territory. This work is 
under the immediate direction of En- 
gineer S. B. Robbins. It is hoped to 
complete the necessary study of this 
section, so that definite plans as to the 
feasibility of reclamation may be de- 
cided upon this year. 

As soon as the season permits, a field 
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party will be engaged upon the loca- 
tion of main canal lines between Sun 
and Teton rivers, another will make 
preliminary surveys on the south side 
of Sun river, completing work in the 
vicinity of the canyon and thence 
working across the divide into Mis- 
souri Valley, near Ulm and Cascade, 
and a third party will make a detailed 
survey of the proposed dam and reser- 
voir sites in the mountain on the forks 
of the North Fork and Sun River, 
later engaging in the survey of irri- 
gable lands. 

A fourth party will make a recon- 
naissance of the country lying between 
the Teton and Marias drainage. The 
withdrawal of lands in connection with 


the Sun River project in this section: 


has resulted in holding up a small pro- 
ject which was undertaken by private 
enterprise. This plan includes the 
storage of the flood waters of Teton 
River in what is known as the old 
Wilson reservoir No. 29, the summer 
flow being entirely utilized by irriga- 
tors along the stream. It is believed 
that about 30,000 acres can be easily 
and cheaply supplied. A thorough in- 
vestigation will be made of all the ir- 
rigation possibilities between Teton 
and Marias headwaters im this vicin- 
ity, that the best development of the 
country by the available water supply 
may be decided upon. 

As a result of the preliminary sur- 
veys made in 1904 it is estimated that 
over 200,000 acres of bench land be- 
tween Sun and Teton Rivers are ca- 
pable of reclamation, a large percen- 
tage being vacant land. It is also be- 
lieved to be practicable to irrigate 100,- 
000 acres lying south of Sun River 
and between that stream and the Mis- 
souri, if water can be had in sufficient 
volume. 


SURVEYS IN NORTH DAKOTA. 


The plans of the Reclamation Ser- 
vice for the season 1905 in North 


Dakota contemplate very careful sur- 
veys of the valley of the Missouri, 
with a view to presenting definite plans 
for a number of irrigation projects 
to the settlers residing in the valley. 
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Last year the preliminary surveys 
were made of the Buford-Trenton and 
Nesson projects, and the plans for the 
former have been approved. This sea- 
son it is expected to make a complete 
topographic survey of the Buford- 
Trenton project, to lay out the canal 
lines, to make surveys and complete 
plans for the power plant and all other 
necessary works, including dams in 
the various coulees and surveys of any 
reservoirs which these coulees may of- 
fer. A drill party will make borings 
at the site of the power house, and at 
sites which are selected to supply coal 
for this project. 

If it appears that the Government’s 
plans will have the approval of the set- 
tlers, it is possible that the work can 
be pushed far enough this season to 
completely construct the main canal at 
least, and to erect and equip the power 
plant. Early in the spring a careful 
study will be made of the run-off of 
various coulees in order to determine 
how much water they will supply for 
the system. As the work is now 
planned, at least two topographic par- 
ties will be needed continuously, and 
at the beginning of the season it is 
expected to add other parties and later 
use them on the different projects 
which are being developed in this sec- 
tion. 

A reconnaissance and preliminary 
survey of the Williston project will be 
made this year, and if the data devel- 
oped are favorable it may be possible 
to do some of the permanent topo- 
graphic work. 

On the Nesson project the work will 
be similar to that on the Buford-Tren- 
ton. The coulees must be studied and 
a topographic map of the district 
made. Plans and borings will be re- 
quired for the power plant location, 
and plans for any reservoir and dam 
sites which the coulees may offer. The 
local coal conditions must also be in- 
vestigated, and the canal line run. It 
is doubtful if construction can be be- 
gun on this project this season. 

On the Cherry Creek project work 
will probably be confined to recon- 
naissance and preliminary surveys, a 
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portion of the work being done by the 
engineers in charge of the Nesson pro- 
ject. 

The North Dakota work, as plan- 
ned, will require the permanent as- 
signment of three assistant engineers 
and three aids, and later an additional 
assistant engineer and an additional 
aid, a draftsman and a computer. The 
future work of the Government, of 
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course, depends very largely upon the 
sentiment of the land owners in the 
several districts wherein irrigation 
works are likely to be developed. The 
preliminary investigations will be 
made as rapidly as possible, in order 
that the service may present to the 
people for their approval a definite 
plan of reclamation for North Dakota 
arid lands. 


WHAT DO WE PLANT >* 


What do we plant when we plant the 
tree? 

We plant the ship, which will cross the 
sea. 

We plant the mast to carry the sails; 

We plant the planks to withstand the 
gales— 

The keel, the keelson, and beam and 
knee ; 

We plant the ship when we plant the 
tree. 


\Vhat do we plant when we plant the 
tree? 

We plant the house for you and me. 

We plant the rafters, the shingles, the 
floors, 

We plant the studding, the laths, the 
doors, 

The beam and siding, all parts that 
be; 

\Ve plant the house when we plant the 
Tree. 


What do we plant when we plant the 
tree? 

A thousand things that we daily see; 

We plant the spire that out-towers the 
crag, 

We plant the staff for our country’s 
flag, 

We plant the shade, from the hot sun 
free ; 

We plant all these when we plant the 


tree. 
From the poems of Henry Abbey, D. Appleton 
& Company, New York. 
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RECENT PUBLICATIONS 


Some of the Principal Insect Enemies of Con- 
iferous Forests in the United States. Re- 
print from Yearbook, U. S. Department 


of Agriculture, for 1902. By. A. D. Hop- 
KINS. Pp. 13, illustrated. Washington, 
Government Printing Office, 1902. 


Dr. Hopkins states as a noteworthy fact 
that the most important enemies of conif- 
erous forests in this country are restricted 
to a few species of a single genus of beetles. 
The methods of preventing destructive inva- 
sions, with descriptions of results of the 
insects’ work, illustrated with numerous 
plates, together with a description of the 
insects themselves, forms the basis of the 
text. 


Insect Injuries to Hardwood Pon Trees. 


Reprint from Yearbook, U. S. Department 
of Agriculture, for 1903. By A. D. 
Horxins. Pp. 14, illustrated. Washing- 


ton, Government Printing Office, 1903. 

Discussion of the insects injurious to 
hardwood trees is grouped under two heads 
—those injuries which result in the death of 
the tree, and those which do not materially 
affect the vitality of the tree, while render- 


ing its wood commercially inferior. The 
means of distinguishing the insects and 
combating their work are given, and in 


general the pamphlet forms a companion 
work to the one reviewed immediately 
above, covering the damage done by insects 
to the two great classes of forest trees. 


Transactions of the English Arboricultural 
Society. Vol. VI—Part I. Compiled by 
Joun Davinson, Secretary and Treasurer. 
Pp. 128, illustrated. Carlisle, G. and T. 
Coward, 1905. 

This volume includes the minutes of the 
twenty-third annual meeting of the English 
Arboricultural Society, a report of the annu- 
al excursion, and five contributed articles on 
forest subjects, together w ith statements of 
the work and aims of the Society, and mat- 
ters of general interest to its members. 
Perhaps the most interesting portion of the 
Transactions to American forest students 
and foresters is the account of the Forestry 
Exhibition at the Royal Show in 1904, con- 
tributed by. North Wind, Esq. Mr. Robert 
Anderson, F. S. I., contributes an interest- 
ing article on “The Production of Conif- 
erous Timber.” The volume is a valuable 
one, and illustrates by its reports of the 
society's flourishing condition the sincere 
interest generally shown forestry in Eng- 
land. 


Foreign Trade in Farm and Forest Products, 
1904. Circular No. 16, Bureau of Statis- 
tics, Department of Agriculture. Pp. 19. 


Washington, Government Printing Office, 
1905. 


— is a mass of valuable statistical mat- 
ter relating to farm and forest products, 
tabulated conveniently for reference. With 
the exception of a brief introductory expla- 
nation, the entire pamphlet consists of sta- 
tistical matter. 


Annual Reports of the Department of Agri- 
culture for the Fiscal Year Ended June 30, 
1904. Pp. 560. Washington, Government 
Printing Office, 1904. 

A general, brief, summing-up of the work 
of each of the Bureaus, Divisions, and Sec- 
tions of the Department of Agriculture is 
included, with a report of the Secretary in 
the first portion of this volume; and a de- 
tailed report from each of the Bureau and 
Division chiefs comprises the second part. 
Mr. Gifford Pinchot, Forester, outlines the 
work of the Bureau of Forestry during the 
past year and speaks of its progress in 
efficiency, compactness, and simplicity of 
its organization, and appends a chapter on 
the present and future work of the Bureau 
during 1905. 


Catalogue of Insect Enemies of Forests and 
Forest Products at the Louisiana Pur- 
chase Exposition, St. Louis, 1904. Bulletin 
No. 48, U. S. Department of Agriculture® 
By A. D. Hopkins. Pp. 53, illustrated. 
Washington, Government Printing Office, 
1904. 

Dr. Hopkins estimates that an average 
annual loss of $100,000,000 is occasioned to 
the forests of this country through the det- 
rimental or destructive work of insects. At 
the Louisiana Purchase Exposition there 
were exhibited 789 specimens of such in- 
sects, 623 specimens of their work, and 18 
photographs, illustrating extent of damage 
done. The Bulletin presented here is in the 
nature of a catalogue of the exhibit, with 
explaiiatory notes, and numerous half-tones 
and line drawings amplify upon the text. 


Injury to Vegetation by Smelter Fumes. Bul- 
letin No. 89, Bureau of Chemistry, U. S. 
Department of Agriculture. By J. K. 
Haywoop. Pp. 23, illustrated. Washing- 
ton, Government Printing Office, 1905. 
The investigation described in this Bulle- 

tin was undertaken at the request of the 
United States Department of Justice in con- 
sequence of a suit brought by the United 
States against the Mountain Copper Com- 
pany, near Redding, Calif. The general 
conclusion drawn by the author is that such 
fumes are injurious to vegetation, and he 
suggests that they be condensed, and sul- 
phuric acid formed, for which there should 
be a ready market. 
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Foresters and Inspectors Wanted for the 
‘Philippine Forestry Bureau. 





_ — 





The salaries of Foresters, Assistant Foresters 
Inspectors, and Assistant Inspectors range from 
$1,200 to $2,400 per year’ Actual and necessary 
traveling expenses to and from the scene of 
field work are allowed, and while in the field 
one dollar gold per day isallowed for subsistence. 

A list of existing vacancies may be obtained 
from the Bureau of Insular Affairs, War Dept., 
Washington, D. C. 

The work of the Foresters is, to a large ex- 
tent, technical; that of the Inspectors more 
administrative and less technical. All appli- 
cants for the position of forester and inspector 
wiil be required to pass the Forest Assistant 
examination. 

Date of examinations will be held in differ- 
ent parts of the United States at same time as 
for the position of Forest Assistant in the U.S. 
Bureau of Forestry. 

The reports. bulletins and other applicat ons 
of the Philippine Forestry Bureau should be 
read by all desiring to enter the service. Copies 
may be obtained by addressing the Forestry 
Bureau, Manila, P. I. 
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Is a de luxe pocket magazine of 
outdoor philosophy and _ fiction 


If vou ever long for a whiff of unbreathed 
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EMPLOYMENT 


CONTRACT 


We qualify you to hold a responsible position paying at least 
$20 A WEEK in any of the following professions: 
ILLUSTRATING, BOOKKEEPING, ELECTRICAL ENGINEERING 
ADVERTISING, PROOFREADING, SHOWCARD WRITING, 
STENOGRAPHY, JOURNALISM, TEACHING, 
BUSINESS CORRESPONDENCE, ENGLISH BRANCHES. 
Ambitious men and women should make application 
at once for our EMPLOYMENT CONTRACT and free book 
“Struggles with the World."’_ Mention profession you 
wish to follow. WRITE TO-DAY for full particulars, 
Correspondence Institute of America, Box 569 Scranton, Pa, 
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AMERICAN WOODS 


By Romeyn B. Hough, B.A. 


A publication unique in its illustrations, in that they are actual specimens instead 
of pictures, giving literally ‘‘sermons in trees”’ 
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A VOLUME OF THE “AMERICAN WOODS” DISPLAYED 


ACH page contains three paper-thin sections of actual wood—tranverse, radial, and 
tangential—and as these are nearly transparent, they show clearly the structure. 
They are mounted on strong ;bristol board, which bears’ the accurate scientific and 


popular names of each specimen shown, together with the common name in German, 
French, and Spanish. ‘eH 


‘iii The pages on which the 


Invaluable for 


specimens of wood are mounted 


Of great use to 





BOTANISTS are separate, to facilitate ex- SCHOOLS 
WOODWORKERS amination and comparison one COLLEGES 
Fer pon nen with another, and in order that Pecos o" 
ARCHITECTS they may be vsed in direct PRIVATE 


BUILDERS connection with the text which COLLECTIONS 
accompanies each volume. Eee eee ey Jan ONE 


& Ten parts of this great work have been issued and are ready for delivery; others 
will follow at the rate of one or two parts per year. Each part contains at least three 








specimens each of 25 species, with illustrated text. 
The following are the net prices per part: 
Green or brown cloth, imitation morocco, $5.00. Half-morocco, $7.50 
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510 Twelfth Street, N. W., Washington, D. C. 
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Let us be pour Book Buyers 


In our plan of serving the readers of FORESTRY AND IRRI- 
GATION we have found so many who have taken advantage 
of our former offer to furnish books on forestry and 
irrigation subjects that we are broadening the 
scope of our book department so as to furnish 
any book a reader may want. 4 These 
books are furnished at publishers’ 
list prices and will be sent post- 
postpaid on receipt of price. 

We save you postage & 
express charges 


~ 
FORESTRY 
Flora of the Northern U. S. and Canada, Britton and Brown (3 vols.)..... eer. $9.00 
Our Native Trees, Harriet E, Realet. sone scsvcccasies, weueediousds aks: sceor Soa 
North American Forests and Forestry, Ernest Bruncken................... rere 
The Adirondack Spruce, Giflord Pinchot...) o.scccsiccccceescediniiesseees ree 
Forest Trees and Forest Scenery, G Frederick Schwarz................... res 
West-Amierican Cone-bearers, J. G. Lemmon....... .......---c eee eee ptawee I‘00 
How to Tell the Trees, J. G. Lemon..... MER Pree re rere tee err. ene 
Flora of the Southern States, A. W. Chapman..... Pa eae seme OTT Cena ~s+ 4.00 
Trees of the Northern United States, E. A. Apgar............ so ithisia Sk 2 are ee 
Cue Watiomel- Pastes. Su MemNe oo c5s cbs as ccc crnewteen ch acsecnete evenness &4 1.75 
Trees of New Eugland, Dame & Brooks « .. 6.6652 ce cisccsccssce ves eress veces ee 
Studies of Trees in ‘Winter, Annie Oakes Huntingdon ..... ...............eeeees 2.25 
Danii OO Paar, Fae CU akc 6.c'o os ewe ev vas Ck04c ee bhi ngncnn Cog ciennedenaanes 1,62 
PVMBIIER) DOMMES, BEE oie 00a 0.6 cece os 9 aoe hob 5s SRS CEs e RE CUM Ogee VeRines eee tam 1°50 
Se ee PEE ET ree T re eer Rr Ce 1.50 
Tae White Pine, Gtr Pinenge 625s cies otc keenwdenen tends snceewaessaeees 1.00 
American Woods, Romeyn B. Hough (in ten parts), per part............. rescee 500 
Prattical Poreatry, Voi Gina sie css osc cccce a nasededudectsiecuveuscewacens 1.20 
Be Bivet: Book of Fovestey. Prrsert ROU. 6 oc ccc ideccacessausaes ewersesncseees 1.25 
Amone Green Trees. Julia Bile Rogers... osc icik cc nacescse’ ses ces es See nel reewe 3.00 
Heanomice of Posestss, i.e. PeGm <a ccsicccicvsnaciscwccswieecscnendees eee 
Principle Species. of Wood, Charles: Bi; SRO... o. ccccccccccescese s0ecesssccee's 3.50 
Principles of American Forestry, S.O. Greet ..5.. 0 ices ces ce csc sccce's eee 
The Profession of Porestry. Gifford Pinchot ... 2.2... 0c00ccccecs cveeececs —eo wae 
Important Philippine Woods, Geo. P. Ahern... ............cccsccccees <aaracoel si lg ee 
IRRIGATION 
Irrigation in the United States, F. H. Newell.......... 0 secccceccccees ..--. §2.00 
Irrigation Engineering, Herbert M. Walsott ... 606. ccc ccccsescasecieiotoss ee 
Issigation and Dramage, Pi Ming. «25. 666 cays cncle ne cewnccene sees ee 1.50 
Irrigation for Farm and Garden, Stewart... .... cee. 26 00 cascecscees 1,00 
iat (he Pari. WIN. <sda3 so cewaes donee se carcdses neg tame nsetenaxwag ewan 2 00 
Practical Farm Drainage, Charles G. Elliott..... eiovikn Bialeates Wak are paekm es ere 


If readers desire books not on the above list let us know what they 
are and we will send them at regular retail price, postpaid Address 


FORESTRY AND IRRIGATION 


510 TWELFTH STREET, N. W. WASHINGTON, D. C. 





In writiug advertisers kindly mention FORESTRY AND IRRIGATION 

















PRESS CLIPPINGS 


Are Every Day Being Made a 


IN THE BUSINESS WORLD 
They supply the manufacturer and business man with valuable information as to 
new markets and outlets for their products and goods. They supply anyone interested 
in any matter with all fhe information from all parts of the country, pretaining to their 
subject. 


The International 


Press Clipping Bureau 


which is the largest Press Clipping Bureau in the world will send 

you daily, everything printed in every newspaper, magazine or 

trade journal in the countrp, on any particular subject 5 3 

This bureau reads and clips 55,000 papers and other periodicals each ‘aieaii and 

can furnish anyone everything printed in the country on business, financial, political, 
social, theatrical, scientific, sporting, agricultural, mining, or, in fact, any subject what- 
ever that is mentioned in the columns of any newspaper or publication. Write and 
state the subject you want clippings on and we will quoté you a 


SPECIAL BARGAIN RATE 
for a trial month, that you may understand the great advantages to be derived from 
press clippings. Address, 
INTERNATIONAL PRESS CLIPPING BUREAU, 
112-114 Dearborn Street, - - - - CHICAGO. U. S. A 


SUNS E 


CALIFORNIA 


and all the great West described in Sunset Magazine 

ina way that delightsevery reader. Not alone are the | 
Scenic, Social, and Literary sides of the West shown, 
but the great industrial side—the side on which open 

the doors of Opportunity—is set forth with compelling 
interest. You will find MEAT in Szzsez¢, as well as 
plenty of sauce in the way of stirring Western stories. 
Every number illustrated with beautiful halftones. By 

the copy, 10cents; bythe year, $1 00. All newsdealers 
handle it. Published monthly at 4 Montgomery St , 

San Francisco. 


MAGAZIN 
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The American Sportsman's Library 


Under General Editorship of CASPAR WHITNEY 


The only Library of Sports Aaapted to the American Reaaer 
Complete in 20 volumes, at $2 net per volume 


A partial list of Contributors includes 
Theodore Roosevelt, Dean Sage, Edwyn Sandys, Charles F. Holder, 
F. S. Van Dyke, L. C. Sanford, James A. Henshall Owen Wister. 
The volumes are illustrated by such artists as 
A. B. Frost, Carl Rungius, L. A. Fuertes, Charles L. Bull, Martin 
Justice, C. F. W. Mielatz, and Tappan Adney. 













Published in two series of 10 volumes each, all uniform, the whole set is a remarkable 
epitome of outdoor life, dealt with authoratively, yet in simple and untechnical lan- 
guage, and in each volume will be found much tointerest and instruct the general reader 





Of the ae Sortes, those The Big Game 
now read - ae Fishes of the 
The ans Family Viggst am United States 
By Theodore Roose- 3 ‘ 3y Charles F. Hol- 
velt and others. Il- der. I trated by 
lustrated by Carl Chas. F. W. Mielatz 





Rungius, with maps and others 
by Dr. C. Hart Mer- 


riam. 

Salmon and Trout 
By Dean Sage, W. C. 
Harris, and H. C. 
Townsend, Illustra- 
by A. B. Frost and 


To be ready in the Fall 


The Bison, Musk 
Ox, Sheep and 
Goat Family 





others. 

Upland Game Birds ry lane i, rb 
By Edwyn Sandys Winster,and Caspar 
and T. S. Van Dyke. Whitney Illustra- 


ted by Carl Rungius 
and others. 
Cougar, Wild Cat, 
Wolf and Fox 
With many illustra- 
tions. 
The Bear Family 
By Dr. C. Hart Mer- 


Illustrated by L. A. 
Fuertes, A. B. Frost, 
C.L. Bulland others 


The Water-Fowl 
Family 
By L. C. Sanford, L. 
B. Bishop and T. S. 
Van Dyke, illustra- 
ted by A. B. Frost, 
L. A. Fuertes, and 





Cc. L. Bull. riam. Illustrated 
Bass, Pike, Perch, 6 sa eal 
«ida Dla. 


and Others 


By James A. Hen- Guns, Ammunition 





hall, M. D.  I[llus- L 

rated by Martin ‘ annem . and Tackle 

3 : w1l Char es By A. W. Money and 
F. W. Mielatz. others. Illustrated, 


SECOND SERIES~—In Preparation 


Baseball, Football, Yachting, Small Boat 
Sailing and Canoeing, Rowing, Track Athlet- 
ics, and Swimming, Lacrosse, Lawn Tennis, 
Boxing, Wrestling, Etc., Skating, sede 
Ice Yachting, Coasting, Etc. ? 


SPECIAL OFFER 


This exceedingly interesting and valuable series will be offered for 
a limited period upon very liberal terms. Send $4.00 with coupon 
cut from this magazine and $1 per month for 36 months thereafter, 
and we will send you free of all charges the volumes now ready, 
and the others as they are issued. The books are good to look 

at, being tastefully bound in dark green cloth, with gold 
ornaments and ‘ettering and gilt top. , x <% 


Photography for the Sportsman Naturalist, 
The Sporting Dog, The American Race 
Horse, The Running Horse, Trotting 
and Pacing, Riding and Driving. 





The MACMILLAN COMPANY 
66 FIFTH AVENUE, - - - NEW YORK 
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READ 


e s . 

Irrigation in the United States 
By FREDERICK HAYES NEWELL 
Chief Engineer U. S. Reclamation Survey 
Price $2.00, postpaid to any address. 


Address: FORESTRY AND IRRIGATION 
Washington, D. C. 
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TREES THAT GROW 


Hardy varieties; vield 








1006; Con- 
cord Grapes, 
# per100. We 
pay the freight. 










big crops, Grafted 

Apple >; Budd Catalog, English 
Peach, 3 ;Black or German, free. 
Locust Seed 3 GERMAN NURSERIES 


ings, #1 per Bory wi, Beatrice, Neb, 











Foresters and Botanists will find profit and 

pleasure in 
Important Philippine Woods 

The standard reference book for Philippine 

forests. By Capt. G. P. AHERN, Chief of Philip- 

pite Forestry Bureau. 42 large colored plates. 
Price, $3.00. 

Forestry and Irrigation Book Dept 











50 YEARS’ 
EXPERIENCE 







TRADE Marks 
DESIGNS 

CopyYRiGHTs &c. 

Anyone sending a sketch and Soseriation may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. HANDBOOK on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through Munn & Co. receive 
special notice, without charge, in the 


Scientific American, 


A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms, $3 a 
year; four months, $1. Sold byall newsdealers. 


MUNN & Co,3612roadway, New York 


Branch Office, 625 F St., Washington, D.C. 





THE PROCEEDINGS 


in ta 


merican Forest Congress 


WILL BE ISSUED IN BOOK FORM APRIL 15, 


PRICE, $1.25 PosTpaip 


TO ANY ADDRESS. 


Orders, accompanied by remittance, should be sent to 


H. M. SUTER PUBLISHING CO. 


BOX 356 


Washington, D. C. 
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Distiens 

















WHITE PINE 


Seeds and Seedlings 
for Forestry Purposes 


THOMAS MEEHAN & SONS, Inc., Dreshertown, Penn. 


Nursery Lane 
Nurserymen and Tree Seedsmen. 
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RAISE 


by natural stream fall. 


IRRIGATING WATER 


One foot raises thirty feet. Raise any quantity for 
irrigation, stock, railroad tanks, town supply, ete., with 
RIFE HYDRAULIC RAMS 
No attention ever required, and it’s always going, insuring constant sup- 
ply. Runs for years without expense. Raise any height and earry any 
distance. Sold on 30 days free trial. Write for free book. 
Rife Engine Co., 126 Liberty St., New York. 


J cnspeniainastnnitielengiehar igh natieittaiiitiatiagdnaamginesinatiaiiniiamiinaiimaaeaiiail 





BLOCK, 
Photographer 


Views, Lantern Slides, Bromide Enlarge- 
ments, Copying, Developing and Printing 


215 SIXTH STREET, S.E. 
WASHINGTON, D.C. 





ORCHIDS ORCHIDS 


We are the largest Orchid Growers 
in the United States : : : : : 
Our Illustrated and Descriptive 
Catalogue of Orchids is now ready 
ana may be had on application. 


Orchid Growers LAGER & HURRELL 
and Importers. SUMMIT, N. J 





We Sell Direot to the Planter 
GRAFTED PECANS 
and all kinds of Nut Trees 


NEW PLUM, “ Maynard,” the Moneymaker 
Send for Description 


OAK LAWN NURSERY 
HUNTSVILLE, ALA. 





Construction News Press Clippings 


CONTRACTORS, MATERIAL, 
MEN, BUILDERS, MANUFACT- 
URERS, in fact, ANYBODY interested 
in Construction News of all kinds, obtain from 
our daily reports QUICK, RELIABLE 
INFORMATION. Our special corre- 
spondents allover the country enable us to give 
our patrons the news in advance of their com- 
petitors and before it has become common 
property. 

Let us know what you wantand we will send 
you samples and quote you prices. 

PRESS CLIPPINGS on any subject 
from all the leading current newspapers, maga- 
zines, tradeand technical journals of the United 
States and Canada. PUBLIC SPEAK- 
ERS, WRITERS, STUDENTS, 
CLUB WOMEN can secure reliable data 
for speeches, essays, debates, etc. Special facil- 
ities for serving Trade and Class Journals, 
Railroads and large industrial corporations. 

WE READ, through our staff of skilled 
readers, a more comprehensive list of publica- 
tions than any other Burean WE AIM to 
give prompt and intelligent service at the low- 
est priceconsistent with good work. Write us 
about it. Send stamp for booklet. 


United States Press Clipping Bureau 
147 Fifth Ave., Chicago, U.S. A. 





~.. PAPER. =e 
R. P. Andrews & Company (inc.), Washington 


Sole Agents in the District of Columbia for the 
West Vrginia Pulp and Paper Company, 
the Largest Manufacturers of Book Paper in 


the world. 


IF IN NEED, DROP THEM A LINE 
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National 
Irrigation 
Association 





























Chicago, New York, Washington, 
4707 Fisher Building. 17 Battery Place. 5 and 6 Glover Building. 


OFFICERS. 


THos. F. WatsH, Washington, GEORGE H. MAXWELL, Chicago, 
President, Executive Chairman. 
JAMES H. EcKELS, Chicago, CHARLES B. BOOTHE, New York, 
Treasurer. Chairman Executive Counctl. 


Guy E. MITCHELL, Wasiiington, 
Secretary. 


The objects of the Association, as set forth in its Constitution, are as follows: 


1. The adoption by the Federal Government of a permanent policy for the reclamation 
and settlement of the public domain, under which all the remaining public lands shall be 
held and administered as a trust for the benefit of the whole people of the United States, 
and no grants of the title to any of the public lands shall ever hereafter be made to any 
but actual settlers and homebuilders on the land. 

2. The preservation and development of our national resources by the construction of 
storage reservoirs by the Federal Government for flood protection, and to save for use in 
aid of navigation and irrigation the flood waters which now run to waste and cause overflow 
and destruction. 

3. The construction by the Federal Government of storage reservoirs and irrigation 
works wherever necessary to furnish water for the reclamation and settlement of the arid 
public lands. 

4. The preservation of the forests and reforestation of denuded forest areas as sources 
of water supply, the conservation of existing supplies by approved methods of irrigation 
and distribution, and the increase of the water resources of the arid region by the investi- 
gation and development of underground supplies. 

5. The adoption of a harmonious system of irrigation laws in all the arid and semi-arid 
states and territories under which the right tu the use of water for irrigation shall vest in the 
user and become appurtenant to the land irrigated, and beneficial use be the basis and the 
measure and limit of the right. 

6. The holding of an annual Irrigation Congress, and the dissemination by public meet- 
ings and through the press of information regarding irrigation, and the reclamation and settle- 
ment of the arid public domain, and the possibilities of better agriculture through irrigation 
and intensive farming, and the need for agricultural education and training, and the creation 
of rural homes as national safeguards, and the encouragement of rural settlement as a remedy 
for the social and political evils threatened by the congestion of population in large cities. 
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TROPICAL FORESTRY AND HORTICULTURE 
FROPICAL FORE AND HO AURE 
Reports and working plans for estates in Southern Florida, Bahamas, 
Cuba, Isle of Pines, Porto Rico, and neighboring regions 





The Pomelo, or Grape Fruit, the Favorite of all Breakfast Fruits, for which the 
southernmost part of the Peninsula of Florida is famous. For the produc- 
tion of this profitable fruit this region has no rival reels CRT 


Tropical forest lands bought and sold. Villa sites and grove land 
for sale in Biscayne Bay region. Write for prospectus. Address 


JOHN GIFFORD, Princeton, N. J., or Cocoanut Grove, Dade Co., Fla. 























—| SOUTHERN 


W. E. HOYT, G. E. P. A. 
335 Broadway, New York, N. Y. 





HOMESEEKERS TICKETS 
One Fare Plus $2.00 


via 


NORTHERN PACIFIC RY. 


MONTANA WASHINGTON 


OREGON 





ON SALE AT ALL RAILROAD TICKET OFFICES 


First and Third Tuesdays 
in March, April May and June 


P. W. PUMMILL, Dist. Pass. Agt., 711 Chestnut St., Philadelphia, Pa. 
A. M. CLELAND, General Passenger Agent, st. Paul, Minn. 
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UNION PACIFIC 


KNOWN AS 
“The Overland Route” 


Is the most direct line to all principal points west. and offers 
a more diversified route to select from than any 
other Trans-Continental line. 










Every Business Interest is to be found along its Line 


FOR THE MINER 
The great mountains of the West 


wait but the opening to become 
the source of large fortunes. . 


FOR THE FARMER 


Thousands of acres of rich agricultural 
lands are yet open for settlement . 


FOR THE STOCK-RAISER 


Immense areas of excellent grazing lands van yet 
BO SOOUIER Cec eceescdeeeseesrieueude 


FOR THE BUSINESS MAN 


The growing cities and towns of the West are daily offerin 
unequalled opportunities for investment of capital an 
location of industries which are unsurpassed by older 
sections of the United States ....c.ccccccccccccce 






















Inquire of E. L. LOMAX,G. P. & T. A,, 
Omaha, Nebr. 
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gl fy 4 Nice Enough For 


Anybody: 


Ladies traveling to Cali- 
ornia appreciate the 


delightful home com~ 


forts of our superior 
Tourist Pullmans. 


Harvey serves the meals 





Many other exclusive and dis~ 
tinctive features. 


Ask General Passenger Office, Atchison, 
Topeka & Santa Fe Railway, Chicago, 
about very low one-way rates to Cali- 
fornia, March 1 to May 15 
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ESTABLISHED 1802 


lor; 


for over a hundred years have been universally 
recognized as the standard of excellence. 


TREE AND SHRUB SEEDS 


We aim to havethe most complete assortment of 
Native and Foreign Tree and Shrub Seeds, and 
have collected for us annually all the sorts that 


can be procured. 


OUR CATALOGUE~—*the 103d successive annual 
edition—is the most complete, most reliable and 
most beautiful of American Garden Annuals. We 
Mail It Free. 


J. M. THORBURN & CO. 
36 Cortlandt Street New York 











Biltmore 


Forest School 
Biltmore, N. C. 


ES od D ed 
ao a 

Theoretical and practical 
instruction in all branches of 
applied forestry. 

Course comprising twelve 
consecutive months can be 
entered at any time of the 
year—no vacations. 


Object lessons within the 
mountain estate of George 
W. Vanderbilt, comprising 
120,000 acres, where forestry 
has been practiced since 1895 

io Jul oul 
ao a 

For further information 

apply to 


.C. A. Schenck, Director 














YALE FOREST SCHOOL 


NEW HAVEN, . 





CONNECTICUT 











Forestry. 








The course of study in THE YALE FOREST 
SCHOOL covers a period of two years. Graduates 
of collegiate institutions of high standing are ad- 
mitted as candidates for the degree of Master of 


The Summer School of Forestry is conducted at 
Milford, Pike County, Penna. The session in 1905 


will open July 5th and continue seven weeks. 




















For further information address 


S. Graves, Director, New Haven, Conn. 




















SUDWARTH PRINTING COMPANY, WASHINGTON, D. C. 














